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THY report presents the interim status of a program which is aiming to upgrade 
the crack growth prediction technology required for the implementation of the 
damage-tolerance and durability control procedures throughout the life cycle of 
any weapon system. The controlling damage parameters in flight-by-flight load- 
ing tor all classes of aircraft have been i ontified. Methodologies which 
characterize the flight spectra have been developed. Guidelines for development 
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aircraft tracking, and preliminary design have been established. 
data generated from the test program has been SUM ECO 
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FOREWORD 


Volume II of this report presents the test results of phase I - identifica- 
tion of controlling damage parameters of a research program entitled 'Improved 
Methods for Predicting Spectrum Loading Effects’. This program is being admin- 
istrated by the Air Force Flight Dynamics Laboratory, Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio, under contract F53615-77-C-3121. Mr. 
Robert M. Engle (AFFDL/FBE) is the air Force project engineer. 


i The test data included in this volume were performed primarily by personnel 
{ from the Fatigue and Fracture Mechanics Group, Dynamics Technology, and Struc- 
tures Systems, supervised by George E. Fitch, Jr., Supervisor, Joseph S. Rosen- 
that, Manager, and Dr. George P. Haviland, Director. The program manager and 

} principal investigator is James B. Chang. The deputy program manager is John A. 
Stolpestad. Principal contributors to the test program include Ko-Wei Liu, ~ 

Fatigue and Fracture Mechanics, Wally Ferentz, Structural Testing Laboratory, 

and Howard Ross, Manufacturing Engineering. 
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SUMMARY 


An experimental and analytical investigation is being performed under 
contract F33615-77-C-3121 with the objective of upgrading crack-growth predic- 
tion methodology as it is impacted by spectrum loading effects. This report 
deals with the phase I studies of this program. Three interrelated tasks have 
been performed in phase I. The first task included an evaluation of the state- 
of-the-art of currently used methods for analyzing fatigue crack-growth behavior 
under flight-by-flight loading. The second task dealt with the development of 
a general methodology for characterizing flight-by-flight loading such that the 
requirement of a cycle-by-cycle crack-growth analysis could be eliminated. The 
third task called for the definition of guidelines for the development of crack- 
growth analyses for preliminary design, for detail design, and for individual 
aircraft tracking. 


To aid in formation of methodology for the second task, an experimental 
testing program was conducted. This volume contains tabulations and plots of 
; basic data collected during this experimental program. Data tabulations are 
presented for 106 tests ranging in complexity from simple baseline da/dN tests 
to sophisticated randomized cycle-by-cycle fighter and transport spectrum tests. 
In between these extremes were test groups that studied the influence of single 
and periodic overloads and underloads, multiple overloads and underloads, and 
simplified flight spectra. The text preceding the data provides a discussion 
of test purposes, specimen design and fabrication, testing procedures, and data 


presentation. 
GENERAL 
q _ & A portion of the phase I effort of the IMPSLE program called for an 
q evaluation of the state-of-the-art of present methods for analyzing fatigue 
: crack growth under flight-by-flight loading. The results and conclusions of 


this study are documented in Volume I of this report. Following the completion 
of this study, it was planned that a general methodology would be developed 

for characterizing flight-by-flight loading, eliminating the necessity for a 

i . cycle-by-cycle analysis while predicting equivalent crack growth behavior. 

j To aid in the formulation of this methodology, an experimental program was 
planned to study the significant stress parameters which control the rate of 
damage on a flight-by-flight basis. The following paragraphs describe the 
approach taken in planning and carrving out this test program, and present tabu- 
lations and graphical presentations of the test data. 


TEST DESCRIPTION 


The methodology development test program consisted of a series of eight 
baseline tests to develop basic fatigue crack growth rate properties, plus 
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five groups of methodology development test specimens varying in complexity 
from simple constant-amplitude tests to complex random cycle-by-cycle spectrum 
tests. 


The baseline tests (see Table 1) applied a common maximum stress of 20 ksi 
with variations in the R-factor ranging + 0.70 to -0.30. One special static 
test was conducted on a precracked specimen to verify the fracture toughness 
of the material. In this test, the calculated stress intensity factor at 
failure using the plane strain stress intensity formula, K, =@//IC x Nos was 
49,000 psiy“inch, an acceptable value for this material. 

The methodology development tests consisted of the following five groups: 

Group I - Constant-amplitude loads - 10 tests (Table 10) 

Group II - Single or periodical overload/underload - 20 tests (Table 21) 

Group III - Multiple overload/underload - 30 tests (Table 42) 

Group IV - Simplified flight spectrum - 25 tests (Table 73) 


Group V - Random cycle-by-cycle spectrum - 13 tests (Tables 99, 103, 107, 
110, and 114) 
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Details of the loading conditions for each test are shown in the refer- 
enced tables. The selected magnitudes of the maximum stresses, the stress 
ratios, and the number of cycles for each test segment were predicated on 
design limit load levels for typical fighter and transport aircraft. 
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MATERIALS AND SPECIMENS ¢ 


All tests were performed on plates from a single heat of 2219-T851 | 
aluminum alloy, specification QQ-A-250/30. The plate material was purchased 
from Ti-Con Industries, Huntington Beach, California. A description of the 
material, including the chemical and physical properties, follows: 
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2219-T851 aluminum QQ-A-250/30, 
1/4 x 48 x 144 inches 


Mill source: Reynolds 
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Chemical properties 
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0.20 0.02 0.05 5.8 
6.8 


Physical properties 


Yield strength Tensile strength % Elong. 
743025D 46,000 min (psi) 62,000 min (psi) 


The physical properties were verified by a tensile coupon test at 
Rockwell during which a load/strain curve was recorded. (See Figure 1.) 
Yield strength, ultimate strength, and elongation properties exceeded minimum 
requirements. 


743025D 


The test specimen blanks were machined from two full plates and a small 
portion of a third plate. Each blank was uniquely serialized to identify the 
plate from which it came and its location within that plate. (See Figure 2.) 
The blanks were then finish-machined to the configuration of Figure 3. All 
test section thicknesses were 0.250 inch, and the longitudinal grain was ori- 
iented parallel to the loading direction. The center notches were installed 
by EDM Laboratories, Garden Grove, California, employing the wire electrical 
discharge machining process. The center-notch configuration was selected in 
order to minimize the geometric considerations in the calculation of the stress 
intensity factor. 
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TESTING PROCEDURES 


All tests were conducted in the Rockwell LAD Structures Test Laboratory, 
employing the 500 and 1,500 K MTS fatigue testing systems. An MTS load tower 
(Figure 4) consists of a rigid load frame and incorporates a dual bridge load 
cell and hydraulic actuator. Applied loads are controlled through a closed 
loop servo system and load programmer test system, with load cells and servo 
uses a digital PDP 8E computer for program control. All tests except the 
randomized cycle-by-cycle spectrum tests were controlled by the MTS system. 
The randomized tests were controlled by the Datum servo system 70, a computer- 
controlled fatigue test system selected for this application because of its 
capability to handle much longer waveforms than is possible with the integral 
MTS computer equipment. As used on the random spectrum tests, the Datum 
system acts as a waveform generator and provides a command signal output to 
the MIS servo controller. The MIS system returns a load cell feedback signal 
to the Datum system which was used for ''desired versus actual load" error 
checking. The only other interfaces between the two systems are discrzte 
Signals providing test control, including hold, run, and ramp on servo con- 
troller error detection. A schematic of the interrelationship of the MTS 
and Datum 70 systems is shown in Figure 5. Loads were transmitted from the 
test machine head to the specimens through hydraulically actuated friction 


grips. 


In most cases, the EDM crack starter slot in the specimen was precracked to 
produce an initial crack length, 2a, of 0.30 inch approximately. Precracking 
was performed under constant-amplitude cycling at an R-factor of zero and with 
maximum cyclic stresses of 8 or 10 ksi, but in no case exceeding the maximum 


stress applied in the subsequent test. All tests were run in ambient laboratory 


air at room temperature. The cyclic rate for constant amplitude testing was 
approximately 6 Hz, and for spectrum testing between 4 and 6 Hz, depending on 
such factors as load level, load range, and the presence of compression loads. 
Crack growth was measured by visual optics reading from precision scales 
attached to each side of the specimen adjacent to the FIM slot. Measurements 
were made and recorded after approximately each 0.05-inch increment of growth. 
The long edges of the specimens were restrained against lateral motion when 


subjected to compression loads. 
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DATA TABULATIONS AND PLOTS 


The raw data tabulations were initially made in laboratory log books. 
For the dual purposes of data reduction and of presentation in this report, 
the data were coded into program PLOTRATE, resulting ina computer printout 
of the data for each test together with a graphical figure of crack length 
versus applied cycles. Data tabulations and plots in this report are copies 
of the computer output. Figure 6 shows a typical data tabulation together 
with explanatory remarks concerning the K-max and delta K columns, the numbers 
in which are inappropriate for all except the constant amplitude baseline 
tests. The remaining columns are correct and pertinent to all other tests. 


The data tabulations are organized by test groups as follows: 
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Description ; 

Group Type load Table 


Baseline | Constant amplitude (for da/dN) 


I Constant amplitude 15-24 


II Single or periodical overload/ 
underload | 25-44 


III Multiple overload/underload 43-72 45-74 
Simplified flight spectrum 74-98 75-99 


i . Random fighter spectrum, air-to- 
air mission 100-12 | 100-102 


Random fighter spectrum, air-to- 
ground mission 104-106 | 103-105 
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Random fighter spectrum, instr §& 
nav mission 108-109 | 106-107 


Random fighter spectrum, composite | 
mission 111-113 | 108-110 | 


Random transport spectrum, 
composite mission 115-116 | 111-112 
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Figure 3. 


Test specimen configuration. 


\ 


Be ee EO eG NR PR ee 8 ee ee og Oe 8 FS Se ee ee ee te ee eee eee 


HYDRAULICALLY 
ACTUATED FRICTION _ 


| 
i ai 
GRIPS Ws | 
i 
] | 
| 
14-FT, O=IN, MAX WITH a 7 
ACTUATOR 
FULLY RETRACTED 
O-FT MIM WITH ACTUATOR 
FULLY EXTENDED 
33.06 MAX (cea 
27.06 MIN 
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FLOOR LEVEL 


MAXIMUM FATIGUE LOAD: 
+ 500,000 LB 


| 
| 
| 
{ 
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MAXIMUM STATIC LOAD: 
600,000-LB TENSION 
600,000-LB COMPRESSION 


Figure 4, 500-KIP materials test system. 
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TABLE 1, BASELINE TESTS FOR FATIGUE CRACK GROWTH RATE DATA 


Stress (ksi) 


Test Specimen 
No. No. | vex | Min | R- Factor Remarks 
0.2 


B-1-1 Conventional EDM 
B-1-2 4 Conventional EDM 
B-2 Conventional EDM 
B-5 Conventional EDM 
B-4 Conventional EDM 
B-S Conventional EDM 
B-6-1 Slot by wire EDM method 
B-6-2 Conventional EDM 
Special da/dN growth to 2c 
= 0.75, then static load 
to failure 
NOTE: 


1. All tests in ambient laboratory air. 
2. Maximum cyclic rate 360 cpm. 
3. Lateral restraints used in compression load tests. 
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TABLE 10. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP I - 
CONSTANT -AMPLITUDE LOAD 


Applied Base Load Over- / Under | | 
Test aang | Max] Cin Omin | Nr | Nee 
No. | Profile Ksi | Ksi Ksi yele| Cycle Comments 


Nr 
LA da/dn at low AK 
0 range, R= 0 


da/dn at low AK 
range, R # 0.3 


da/dn at R = -l 


da/dn of negative 
stress ratio at 
low AK range 


da/dn at high AK 


da/dn at high AK 
range, R = 0.5 


‘ 


da/dn of negative 
stress ratios at 
high AK range 


da/dn of negative 
stress ratio at 
low AK range, R® -f.1 


da/dn of negative | 


M- 10 20 | -6 stress ratio at high 
AK range, R = -U.5 | 


36 


ge ee ee Pe Ca Ree ee Ee at ce ge gee 


eg EEO ae le eg 


ma Ge 1 a ee ee ee) ee eg 


ace inn raheem ain Se SR SOE EE eI NO TID 


320-369€ °T Le°ut Lees 81S%66°U Oreri SZe°T “vos TE ad 
$0-3592°1 66°CT 06°C! 7856560 Tsh°T Gsl°l *tuhed I€ Lé 
S0-3741°T 99 °ET o9°Et T>Llo66%U ory usg*t *uuuoUut ¥e 
SO-3%6t0°T 2€°et ee* et OSi0660°U St9*) ST9°T *UUUSUE sc 
90-3202 *6 Enel eere!l 207666°V 95s°l SSS°T “OLUTVE oe 
90-FeS6°S 4d°el di°2t £8%656°C 2G °T 00S °T *ulGuout tc 
90 ~3726S °8 2s°et cs°et FE Ceb6°O ra ae | 5 ee | *uv0loe2 ec 
30-3991 °S £2°S1 22°2t 27%T665°O Ouse °% Ude*t *UOU%62 t2 
90-5958 °L COSI €o°2T 2S26660°0 rs eae SSE°T *Ovelod Uc 
99-32E%°L 2o°tt cor tt 2211666°O ezerl Je2z°*T *VOU9EE ol 
90-3965 °S o?2*t! crt 846866°O OoT*l sst*l *6oOUEd vi 
90-3962 °S £R8°GT €8° Ht RE IB66°"N BIT°T Uh © | "Q00%4e al 
90-3220°S 6%°OT 6%° Ol 2£92866°U $s0°T u70°t *CUOE9E gt 
90-385y°4 02°O! O2° it 1U860°0 Oud°T n00°T “00029 sl 
90-3990 °% 88°s ¥8°s6 £9%666°C 26° v56°O * 0006 S2 ol 
90-3521 °F 9S "et 9S°6 825666°0 GAB oO 58 °U *OUUB 92 tT 
90 ~Abde mE e2°e #2°6 961666°O dce°u Se8°u "QUOT 92 21 
90-3210°E€ on°6 Og’s6 Leevos°n Bd °C S3L°o “(MOE EC tl 
90-WZ9°Z 89°s 69°s 610866°L 924° OE2°O *VUUE CZ 1 
90-36S1°¢ 61°s 61°9 %67666°U £39°O 039°n *CuR9nd 6 B 
90-3L19°T TL°L LY aoe 8S9660°( 74S °O $3S°0 *OUUL&I b 
90-3TIS °T Tees Tees 26f606°O 92S°0 $2$°U "uuu. “ 
FO-2EE°T 10° a Che E1T9966°U SH9°U S84°9 *UDUSST 9 
W-3IS9T°T si°9 G.°9 COES66°( Coot S%°O *CR0U9T 2 
L0-26€EE °6 99°9 9e°9 U86S66°U 219°0 Uzs"U SaQuundl 7 
20-3291 °S S2°9 $2e°9 88TS66°U GRETO OBE °O "vLeesul & 
40-3092°S 68°S $e°s 269666°0 ot °U S¥E°u "CUUSL cd 
£0- 399% °1 TE°S TE°S 16S566° O82 *t vae°O °Q 1 
NU/sva A vWilsJ Xtn-> 3397U9 PHou)d °a1NA (NJISS2a%3aIV (O3IdISVIWw)Y SAAD °GOR 


eT eee ee. LO ee ee eS ee Ee Oe TR Fl, eee Se a ee ee SY eee, ee we en, a oe, SOR cei pais haa a eee 


ANS JUN WUUS ZNCI LIGNE) iSintual Ang 


"2HVO0°D 203435 15934 Orn zag SdINGO° ZT =XURa Sain 0°0 =Nind 


“NI ©°U =ND “NE sue) =4 "WE USZ°C =6 N3IWIIJ0S 4s) 


@ = BS 835H8 = $Sijaa5 "VANGd UsN IVa BHINGS T-m 2°OR Nawl saa 


T-h ISLE 40d NOLIVINGVI VIWG LD TIaV. 


De ES Ee ee OT eee Te EE SC, OREN ate ee | ee See Ee 


Ce SE eee eg Ne ee nee ee eg 


OE Ge ee ee 


| 
| 
| 
| 


40-3070 °1 
60-3€5% 78 
60-3612°9 
SO-3FiL °% 
SO- 3622 °F 
S0-3EEN °C 
SO- 3595 °2 
GO-3L72°2 
GO-HLE°T 
$0-3109 °T 
SO-3€EL9°I 
G0 -3695S °T 
60-3F0S°T 
NU/ VO 


L9° be 
€0°2LZ 
29°CZ 
1S°*t2 
ZT °n?2 
Shel 
Stout 
To*Lt 
08°91 
92°9T 
9L°sT 
92°St 
6L°4t 
™ WLI30 


19° 62 
e0% 72 
79° t2Z 
TS* 1d 
Zt? nz 
St’ ol 
ST°al 
T° at 
8° ot 
92°91 
9L° ST 
92°51 
6L° ot 
XVn-» 


°7H Wes 


F*1HOE SE 
RE6LoO°U 
TUe966° 
vtl566°U 
9LOFVHb°%U 
£59666. °C 
vbl6$E°u 
FECBOH°U 
641866°0 
€LL260°0 
8NE666°0 
58L866°0 
929666°U 


3533UD Saad 


=O3443 aS 


“NI ern 


O = u *ISas = $$3aiS 


*V3N7d 


Zcite sZ2tey 
Tb °t 928°C 
he G19 7€ 
hd on 2 Gale 
06° St6°? 
led °2 Gel°2 
€16°2 U3S*2 
Give S29°2 
Lter2 sTE°2 
112°? C22°? 
etite2 vdi°? 
Tto98°? en tiara 
Givoct GTo°l 
a Wits INOIS ,se¥vdadv (0341S VIaby 
LNaluav wuud 
v°G =a sad O°2T =k Vind 
=NV *NI 0v00°9 =A “wi OS2°O 


UIstIva? AILNIS 


(19NO9) I-W ATAVL YOA NOLLVIMAVL VIVO “Il J1avL 


*9USZSE 
"OUOTGE 
"wus st 
*CG0S 9 
"woz ¥t 
*UUG6EE 
“(Mug eEe 
*OuUnE EE 
*CO0OtE 
“oval Zt 
* 0004 2E 
“O01 2t 
"2008 Tt 
$31JA9 


Sadia 0°O =eNlhd 
WIw1 Ids 
Ten 3° ON Aja] 30S 


1% 
Os 
ot 
Be 
de 
9t 
St 
wt 
ce 
ct 
Te 
ut 
o¢ 
"UR 


SNULLIONLD AN3aNbal ANS 


& 
3 


SE ee en ae ee ee See ee ee ee, 


Ceo ces ete AE Gea 


($319A9) N 3311 163 


© + BU “ISHS = SS3YLS “13NVd 22x0VND Y3LN39 
SISATUNY HLMOYS XOWYD 3L¥VALOId 


“I-W 3892 JOJ OAIND YIMOIT YOeID “*ST oandTy 


sZortrwn 


Zewtt OF COM BwWEOIET 


10-3159 °9 
13-Ws0°L 
LU-36092°9 
10-3292 °S 
£0-4alc*" 
10-3599°¢ 
L0-31SS *t 
NO/ ¥O 


12% 
9T°Ss 
68° 
HS°t 
OE °> 
dues 
88 °t 
a wi130 


hee 
“eed 
16°? 
44°9 
~1T° =) 
cees 
4GS°S 
XVbI-%s 


*9T866°0 
992866°0 
ES260670 
2£29866°U 
SCKdh6PH 
Henao 
7E9HS6°U 
333599 “asd 


"fh UOT9 20943 aSF2 


nun) oro 


ISN O°S OL 4°Z = SS3MIS TANYA XIVds BSLNIS 


Z-W ISL YO3 NOLLVIMGVL VIVG 


Org *h) 
StG°n 
6Ly°0 
ecvcu 
7LE°U 
a ee 
Git qt 
°, Wie IW DISSJN Ia 


VETO =a Sd lb 


=Nv "NI OYOeD s8 


S9S°U 
0 7% °O 
nas°o 
v29°O 
3t€°O 
NSE °O 
SEO 
(ud 1S T3wIY 


iNal¥av WUUS 


ordl zx Vad 


40 


*y00S SZ 
*1WOLES 
*UUGSel 
*guesst 
*000%6 
*OU0SY 
bt U 

S$ 32TIAI 


CanmMencr 


? 


TNUILIGNUD 2 N3WNIO1 ANZ 


Sdl¥ 9° shind 


“wi uUSd°O fu WaWII30S 199 - 


“CT ATEN 


Z-w Ot SON Nani 30S 


F 3 * Sl ati a a ta S 


>: 
‘ 


*Z-W 3802 JO} SAIND YIMOIS YDeID ‘OT aund14 


f (S3T9A3) W 34171 LS3L 
Cobese Coser2 0998z2 CDEEEZ COEIET 000091 SEDEr! eesE2! ODEEE! CODES eoees cece cenee 3 


ests 


mEO tu 


ost-e 


41 


ae 
Ih 


ore°e 


Ztewuw Oo@gC@eoxu BWEOE-T 


ISNB- 01 °S*SS3NLS°T3NYd NOVYD Y3LN39 2-W 
SISATONY HLAOYND AWAD JLYYLO1d 


swe 2 ie aces | 
q 


VEV ANZTQWY  SHGLLIUNCY aN3wheol ANZ 


TH 00°9 29394 4532 Our t-sy Soix C°ZE EX Ww Sely U°ZI- —-=NInd 
ba O°°U =v "NE 000%) =£% "Nb OS2°U =u Wakljsa> 499 4 
TSS S- Ca B= SoguaS *UviEd sal Ide AVVASHOL t-h =°OR Nabl l3ds 


¢-W ISSL YOd NOILVINGVL VIVO “CI ATAVL 


S0- 31£S°2 78°82 26° at Ces8o0%u Zot] vxb°T *tt2b21 e2 
$0-31€4£°2 07°62 02° SI 6£5866°O L0e°1 v16e°T "*1%O21 Le 
S0-36ZE °2 Lt°sz HN* oT 412866°0 fiatt ULL*T "46uSZ1 92 
; 60-3616 °1 46°92 Ly°et 2£1966°U $49°T 329°T *syuZ2l SZ 
SO-3€04 °T 68°S2 76°21 594156°0 Lyset mae | *LUbelT we 
! GO-J1a¥°t Zn°sz 1s°2l 8%Eb S60 °U beet Use *T *(OR9TI tZ 
: GO-39LE°T 19°e2 02°27 CH1666°U Bue *t O>s€°% “Ouse ll Ze 
$0-3¢82°! tz S3a°tl 7BE666°O 8itci uzect “woe t2 
| SO-3EBT°T eT’e2 Sst 946860°0 Bsect $52°t *OUS6UI 4 
$9-3550°1 C£°7ZZ ST°It SZ6866°Q ORT*I Te oe | *wuusul bl 
} 90- 3¢19°6 19°t2 Te*ot 9¢78$6°U vite oztct *wsdul wl 
f 90-3105 °s L6°%U2 69° OT tbbboo0°t €40°1 vs0°t *00006 ra 
[ 99 - eZ8 °L GE°CZ ateat Z99868°U 900° uoo0°t *0CUSS6 I 
: 90-ZE°L Si “El ¥8°6 €t1066°U 246 °O O76 °U "OWL sl 
99-5EL°9 62°61 S9°6 &G1n6h°U Teen 298°O *ULL6b #1 
ft 90-3628 1°9 €2°SI 9¢°6 661666°C Tse@°u '2$8°U "tL 1Se | | 
90-394%E °s s1°sl LvU°6 S$EZ666°U Teg *o £09°O *LeuUus Fan | 
90-391 9° 96°11 Lice 206866 °t To2°0 NS2°U *LEeSs le 
i 99- 3699 °C 60°11 25° 006866 °C Tico £92°O “28008 ul 
90-3916 °z ¥L°e] Le°e OS6T BATU 9n9°0 vs9°o -1€859 & 
90- 35L2°2 €$°91 ie’ 917S90° 019% 099°D “22909 8 
90 - 359% °Z 60°9T sug 991186°O 99°O $e9°U *LbBIs i 
90-2948 °2 OTST HS°L 66C%L6°U 94S°U 535° "Vulot ) 
90 -WL9°Z €9°o1 Te%% 9ENBIE oO Legen uzs°n *COTEE s 
90-3681 °2 90°ST €O°%L ZRESLESU 8ue°u 0L%°O *"VULSZ » 
90-3192°2 Sic°el RS°9 293L80°U) 4c7°O 92%°O *UUTet t 
99-3919°T Zo°21 99°9 26SL 86° €i9t S18°O *COUET é 
10-WSL°%6 aeezt %2°9 95 8U6E°O SHL*U sae°o 1. I 
MUs¥O % vi730 XVK-M = -943UD CUSED CAV (NJISS399da)¥  (UaSdIS VAN) Y $3195 °uR 


“E-W 3822 LOJ sAIND YIMOIZ YOeIQ *{[ ain3ty 


(S$319A9) N 3411 1634 
eecers eoeset ecees! Sane S0085 ooeee oover e 


e e 
aeEOTwWH 


43 


* 


é 


iE 
i 


8 
SEI OR COM HWE ST 


bi cheinla a ltt me ee tee ata ee at 
HT CF TPES TTP oe - 


ISA B- OL Bto SS3BLS “TWO1 JGNLIIdWY LNYLSNOD €-W 
SISATONY HLMONS AVA JLYVYLO1d 


ES Se ET ites weg rune eae 
Po i ees RET gg ue Le TS ETE EEE EE Ee a ape ET ey gt ee 


= 6 OFT Er erates erm 


eee a. +e Cac mms semis ca ecaene mee tte Reena ot cee cee me ete ee ee a i : 


- 
: 
{ 
i ? 
} 
i 
SO-319T*t ea°st 22°21 91S900°U Yoel U5E °T *CUUSo! ud i 
S0-wet*t 2o°st 9B°sT 10Z6v06% 0 OcE°l GZt°l "OUULSI ol i 
$0-3100°1 10O°St GS°il N72b60°U Bac°i $Sz°l "Cougs el gl H 
90- 59949°6 S9°oT “ers 2trLoetu EO2*T Bott aousel fal ! 
20- 90°C 62°sT 66° OT TETL60°O OST°T $st°t *(mozel 91 
990-3959 °S €6°EI ZL° Ot TI LL60°U bool SOT°! *UVvb21 SI \ 
9-3LE2Z°9 eS °Cl Bet (| EttLb60°t oo0*] 090°! *(wugIdl oI i 
90- 397% °L 60°C! 20°41 5462Z666°R 246°C $t6°d "euuzg Zt ti | 
90 - 3096 °9 69°7T 94°46 L210866°U 226°V 026°U *ocow lt et i 
Hi - 46 °S 62°71 2°s Fo~2b66°U 198° 098 °O *ebue TI i | 
90 - HOE °S oe°tt v1°6 15$2666°0 Lug°u oe °a *evusnl ol 
9O-3cEL°S Leet 94° 9€ 6666°O i71°0 $¥2°V "qwudul 6 = 
90-3997 °s 68 °uT ee°e EET606°D 489°vD S89°U *LUS6 8 
90- H 9S °E £2°o! Coeel TO9866°O €i3°o o19°n *LVUUSB L 
90- 816°C 12°6 io°L S$¥2656°0 67S °U a$$°U "Usd 9 
90-3199 °2 €2°6 ora ¥61866°U Luo *t 55%°O "CO069 4 
90-351°2 oe°s 4i°9 T8te@60°0 €39°O S44 °U "C00SS 4 
90-359°T 12°e@ z€°9 695166°U S$S€°u 93¢%°v *pouny € 
90-3150 °T os°4 €38°S +19866°C es ee Lee°n "@OGiT c 
10- X54 °S 12°L 96°S 095606°0 2 suern Sd€°O *@ af 
nG/ VO ¥ VWi13d XVn-% 4330) Saatihd "1 ia (INJESS3Sa9iasVv | (03dIS V3a)¥ SS1JA2 "uh S 


ANZIUAY WOUS 2 NLIATUNUD LN3RAUOT ANS 


°7H OOF BOI8d L854 O€°O-zy Sd}¥ 0°21 =X Vand Sal 9°E- =zNihd 
“NI C°0 =Ne “NE nour =m “NI USZ°U =u W3hmhII0S 199 
1S¥ 8+ Of 4°Z- SS3¥IS* I4NVG HOVE) YILNIS few f° OR NShboadS 


b-W IS:LE YOD NOLIVINGVL VIVO “PL SIV 


5 
[ , “b-W 3S92 OF SAIND YIMOIS YORI “ST aiNn3ty 


(S31I9A9) N 3411 LS3L ss 
e0eess Sesert eeeez! osceet onoen senes cece eees2 0) 


—— 


a ee 


45 


* 
ZBEYIu OCACOM HUWEVEST 


ISN 8+ OL 4°Z- = SSIYLS ‘T3NVd YIVYI YFINII yw 
fo SISAIYUNY HLMOYD AOVYD 3LvaLO1d 


rey te ye ae ae 
F 
a 


oe ee * 


ee 


€0-3€84°2 SO°SS 19°Ss 1Z9556°C Gatrt SLUT * 998 v1 
€0- 3690 °2 OL°2S €Z2°ES 9ULEb6"U eHoet 020°1 *929 el j , 
t0-3252°1 LHS 62°1S LO2855°%U Z1vet oO10*l "ou" z1 | 
€0-308¢°1 46° 99° 64 Z29tBOoerU S46 °C $%8°O "O84 1 
£0-s99€ °T BE°L4 7e°L4 818866°U 839°U $58 °O °992 ol 
€0-31S5z2°1 66°S* $9°97 180866°0 628°U vis*o "992 6 4 
€0-3%E1°T £9°%% 90°SS N6EB60°O Zot 052 °U "924 3 
€0-3L€0°T 9E°S onze 169665°0 boL°U SSi°v 904 r 
40-3018°L LL°0% BI°ls 779966°U $79°O $$9°O * 969 ) * 
%0-3021°9 L6°RE LE° 6E 266060°C 6u9°o 63s°0 °909 S 
0-3 9S°% 0%°SE 9L°SE 906186°0 69S$°0 $0$°0 *9US 4 : 
90-3BL1°€ €9°ZE 91° EE 1%6266°0 scxen z€9°O "909 € 
S0-3502°9 Te°Lz 60° 82 0S91660°0 CLE SEL°O "19 Z 
S0-DyiI°R 2S °22 ov'1z £96786°U 9nE°o cero “0 1 
NUs/ vO ™ v1139 Xvd-" 34202 °3dU)d °L NA {INJISSIVOIVIV IOVS VIADY $319A) "ON 


IN338av WOON FNGCILICGNLD LNdwNOdt ANS 


°7H 00°99 20343 S34 Tu°O =a Sd1x¥ 0°09 =X Vad Sal” 9°O =Aibd 
7 “Ni O° =NV “NF 000°9 =4 °NI 092°O =8 Nani J3JGS 432 
15NU9zSSIILS° TanVd DCI¥IVYI BILNIS G-w 2°OR Naki li 5 


S-k ISHL 40d NOLLVINGVL VIVO “ST FIgvL 


2 SE ET EE Ey 


“S-W 3892 JO} BAIND YAMOIT yORID “GT ain3Iy 
(S3S19A9) N 3SI7 LS3L 


ISNOv*SS3INLS°TINYd GaNdveD YS1NI9 S-W 
SISATYUNY HLMOYND AOWYD JL¥aLOld 


me 


§ 
3 
H 
] 
N 
I 


ZEIu Og@tgonw BIWEOUe ST 


47 


#0 - 3006 °8 Lo°9oe 7S° ts BLBO66°R veut UZ0°T "Fool €l 
VO-ItFE ML OS°VE 7°07 £79b66°0 076°O 146 °U "2991 zi 
#0-3197°9 22°F E 95° 4 €95666°0 ¥L8°C 018°O *€oST VW cs 
70-3199°S E1°ct 16°S+% 0 9S566°U 0¢8°O 0z8°0 "e4St vi 
7-Z0LT°S ol°te 29° 49 *1CL66°U vLL°o 022°O “toot 6 kod 
70-3651 °% G6°S2 6L°24 006566°C 912°0 02°90 “cool 8 
50-3495 °4 68 °Re L2°ly O8U2 66°U 829° $79°U *€otl L 
40-3023°t we°le > E6°UE 7UCL6L°U dys 03S°U "tol 9 
90-4189°¢ 94°SZ Lee oe QOLTE6°U ZcS°o $9S°O *eotl s 
70 -3€52 °T 9t°o2 64° %E LYTes6°u G17" CLo°U *€66 5 
70-3122 °1 29°22 ze°ze 918566°0 €t°O O1%°O “Col t 
SO-3E%E *L 06°02 98° 62 9SEB66°E ES€°o SSt°O U9e é 
$0-36%¢ °T 8S “HT L6°de Lt 0866°H Otero ote °a °0 | 
NG/VO ™ ¥L930 XVa-> 3330) °ys0) °1ilna INOISSSauzudy | «(URBISVIW)Y S31JA) “UR 


IN3ZIdw¥ WOUS = FNGIADORU) IN2nNU oD ANS 


*,°7H00°9 _203d4 1531 WE°O =u Sul¥ 0°U9 2x VWd Salx ORT =NInd 
‘NE 6°U ayy oN) Ooty #8 CNT OSC°U =e KsW1J40S 229 
ISM Oh OL ZI SS3YLS*°V3NVd C3NIVED B3ZLNI= 9-nw 2°UR Adhd 30S 


9-W IS:L. OS NOLIVINGVL VIVO “OT FIV. 


“9-W 1S92 LOZ SAIND YIMOIZ YDeIQ «*97 9aN3TY 
(S319A9) N 34I7 LS32 


ISH Of OL Zt = SSIYLS ‘T3NYd GINIVYD YFZLNII g- 
SISATUNY HLMOYD AWAD 3LYALO1d 


Se Fe Se EST EE 


~sEeOoztw Hh 


a Ee ote O@edonwt SwEYUe-=z 


a See ee eee eee tn ee ee ee ee ta 


€0-3096 °E 
€0~-3918°2 
€0-26€6°1 
€0-3609°1 
O- 3S9T°6 
50-3269°9 
90-348€ °4 
0-322 T°E 
90-3LL9°2 
#0 -3€00 °2 
90-3€81 °T 
#0-3€2LS°1 
90-30SE °t 
90-328T°T 
70-3660 °1 
S0-32096 °6 
$0-3401°6 
SO-3414"8 
SO-380T°L 
SO-31%2°S 
SO-3€75°4 
SO-2EE*Y 
S0-3168 °C 
$0-3€90 °€ 
$0-321%°2 
$0~3016°T 
$0-3E19°1 
40-3640 °€ 
Nos va 


OL°12 
€8°O? 
82°02 
£6°61 
$9°6T 
$2°6l 
19°ST 
40°s1 
ds7Lt 
or°at 
99°91 


AT°or- 


€L°st 
%E°ST 
66°oT 
S9°ST 
Te°ot 
€6°ET 
9S°tl 
SO°Ee! 
“s‘et 
tt°<et 
22 °Il 
80°TT 
¥9°OT 
It°or 
%¥°6 
6€ °@ 
4 VL736 


ee°?L 
24°69 
29° L9 
55°99 
1$s7S9 
91°49 
20°29 
42°09 
SS°8S 
zor2s 
2S°Ss 
€6°ES 
€9°2s 
#1t°ts 
$6° 64 
€@* BF 
Ti°ly 
Cx 34 
12°sy 
Is°ts 
68° Ty 
LE°Os 
10° 6t 
6° 9¢ 
ee°seE 
69° €E 
99°TE 
96°22 
XVW-» 


*2H 00°9 


6ITT66°0 
TSESssb°uU 
SLLTBS°U 
LE9TL6°O 
¥30S66°U 
€*U8B6°O 
€S2986°0 
Z219686°0 
192%66°U 
40%666°0 
S8T666°0 
020666°0 
396866°0 
££9896670 
61%166°0 
TE S866°O 
2 90866°O 
65%666°0 
6124S66°0 
t9Z€66°O 
2$0166°O 
852966°0 
122966°0 
6E 616° 
2Z79€66°0 
48€666°0 
911666°0 
S86666°0 


33309 °yuod 


=63u3 1931 


“Ni o°0 


ISN OF CL BZ SS3YIS* T3NVd UINOVED d4i1NI3 


L-W JSAi YOd NOLLVINAVL Viva 


6*8°T 
Orl*T 
9459°T 
sug't 
O1s°*T 
Sis*l 
Bco*t 
2G€°T 
Ceg*t 
622° 
T2Z1°T 
OTL°T 
9S0°T 
900°T 
£96°O 
226°0 
c¥8°o 
StU 
961°0 
O4L°U 
469°C 
04+9°O 
One*t 
8tSs°O 
£69°O 
6%9°U 
fee °O 
vlEe°c 


(NJISS3IU9AdIY 


SdIw 0°09 


°NI 000°9 =m 


“LU ATAVL 


058°T 
002°T 
SS9°T 
sog°t 
SSS°T 
Oos*t 
O1%*T 
OSE°t 
S$2°T 
OEZ°T 
SIT°T 
STU°T 
$30°T 
000°T 
$76°O 
$26°U 
S39°O 
SE&*O 
0S: °O 
SEL°O 
$$9°0O 
S¥9°O 
05S°0 
oes°o 
S$%°0 
0s7°0 
05€°O 
OTE °O 


(O3N1S VaW)V 
iN31GNV HUOYU 
=X Vind 


°N1I OSZ°O 


"Ulery 
"uses 
"Utsol 
“vl8ol 
“V6L91 
“USi7I 
*09991 
*OSS49T 
"0295 
*uL2ol 
“OTIS 
*“UtoEl 
“UELET 
“OESET 
“OfEET 
"OR TET 
*CCO?ST 
"OH9ZI 
"ORE! 
*ovelt 
“OBETT 
"asso! 
*O8tOl 
“UB E6 
*06%8 
“edt 
°629S 
batt) 
$3134) 


Sdid U°Z> 


i-w 


W3W1236S 


=NIWd 


LN 


SNORLIGNCD LNIWNGYI ANZ 


7°ON NIWI 53dS 


50 


TO TIS | PT EFF oF 


SURO oe rey RR = 


RTE er prt ne nye rer reagan ot - 


"L-W 3592 10} aAIND yWMOIZ yORIQ «*[7 aaun3ry 


(SJISA9) N 34SI1 LS3L 


ISM 0% OL QZ = SS3Y1S ‘T3NVd GINIVYD ¥31NII 2-y 
SISATUNY HLMOUD AOVAD BLvaLOId 


wEotw wh 


zed uw eeeconw PIWEOIrST 


1S RRA RC TARY EN RAR pe te 


51 


Tee 


ae 


sy Sead 
NL crear 


See eer tees 


age: 


TENA FRR Ee 


eelBEs be Gers keer AGE Sead Real Rh a ice eam Ape EA PONE OES a Seapets aS he oS chet ie Ws Detene Se me ee emma AE 


20--30114°9 9E°GL t£€°s9 9b 6566°O SHOT 539° °O9% O¢ 
€9- 3852 “& 22°2h $9°S9 99NE OB oD 91S°T S9S°l °894% ol 
20-4199 °E GSZ°OL 96°C9 718S86°0 €0S°T S3%°T "L994 ei 
20-3€9T “2 *0°99 0° 09 92LSL60°C 6%t°T SEe*t * 994% Ll 
20~-20%€ °I 10°49 SZ2°&S 8E169E6°O Biz°t S7Zz°t * 194% 91 
€0-3TE °6 ss°c9 28°95 SEIOBE°U o¢2°T S22°T "Sco St 
£0-3227°L 9E°19 eL°ss ©€16966°F TeE't OsT*t *GS* oI 
€0- 3€86°S 69°6S 60° 9% 6¢282L66°0 9TtT SIt*l °OS» el 
£€0-36$2°S 16°2s S9°2S €06266°% Z90°1 S3s0°T “494 ran 
£0-32296°4 64°9S o5°TsS £91966°U 210° sTto*t *Urs Ut 
€0-325S °€ 6$°SS %S° OS 109666°0 *H6°U 036°0 “St vl 
£0-3928 °2 BL°Cs 63° 8» E9€ B66°U $<6°U St6°O "Gee 6 on 
€0-31ZE°? aS °TS cu" oe 229864°" TsB et 0S8 °0 "Oly 8 
€0-3226°I 98°84 24° oF L968 66°U O1L°O S31°O “Ube L 
€0-39L9°1 99°S4 Is*te T9€866°O $29°U 049°0 "OVE 9 
€0-3991°1 82°24 €%° BE 866S66° THS°0 Sis*v "O2Et S 
90-3689 °U €v°oe 12° 9€ 6€2566°0 z1s°o Sis°o “Oued % 
*0-3*S1°9 T9°L€ TO‘ %€ T&S866°U £S%°0 OI7°U °Ued € 
90~s8E2°S 0S °SE B2°?E S1&666°0 219°O OT+°o "002d é 
$0-329S °€ SL°OE 96°12 7€6666°U OTE*O OTE °G mu 1 
NU/ VO ™ VL73G XVa-» 3430) °"Y8G) °4 ifn (NSISS3H9IBIY | CUZEIS VW) S$3TIAID °Oh 


IN3}UN¥ WOUR =NOCTLIONOS LN3ZWALGIANS 


*7HOOO’D =O3n45 15315 OTS O-=4 Soa PHO0°U9 =X YW S¢l we 9- =A} ha 
°NI O°0 =vy °NE VU0TY =m °NI 0S2°O =u N3hWIIS0S 422 
1S4¥ Oh O21 4- SSIMLS TuNvd UINIVED ¥3i1N39 B-wW 2" ON Robb oddS 


8-hW ISH. uOA NOLLVINGVL VIVO 8ST HtdW 


"8-W 3592 OJ B9AIND YIMOIT YOeIQ *77 aINBTy 


($3194) N 3317 LS34 


~MEOTWA 


$3 


ZEewu O@dconxw PIWEOe- ST 


1S¥ Oh+ OL Y- = SSIBLS °JINVd GINIVYS YILNIDT Q-y 
SISATYUNY HLMOND NOVND 3LYNLOId 


f 90-2 19°a 2a°tut 19°21 €26666°0 C29't OLs*t *QU0SLI 4 
E S$O-3€02 "1 6%°Eel 92°21 61%566°0 o0%°tT Oi *000Zz.1 ot 
F $0-BULT°I 90°ET de°tt 84ES66°0 Tcect see°t "900697 al 
S$O-a€480°T 69°z! eset %€49660°U SSz°T O¥e°t *000991 a1 
90-3401 °6 tz°et re oe | 4%16S66°O SL2t°t OLt°T °000291 91 
: 90-396%°L Ts°tt 99° Ol 299%66°0 670° SsO°l *O00rsSI Si 
I 90-3919°9 O2°tT et°at ¥S%666°C 466°0 000 °T *0000ST ¥T : 
i 90-3102 °9 68°ol 06°6 14€666°0 94%6°0 S%6°O *O0094%T €l 
90-5€81°S 2$°ot 9S°6 6668660 988 °O vss °o *OOCT4I Zl 
90-3992 °S Lt°o! S2°6 LE0C666°0 z¢8°0 St8°o “OOOSET 1 
96-3191 °% S8°6 96°86 €2€666°0 euL°o SBL°o *OOUTEL Ol 
90-3€92°4 0S$°6 €9°s 9%%666°0 622°O Sz2°o *000SZ1 6 = ' 
S0-20ZL °C 10°6 S2°s 261666°O0 499°0 $99°O *0002 11 8 | 
90 - 3760 °€ 29° €e°L 805866°0 £09°0 009°0 *vooLol 4 
| 90-3968 °2 22°R8 L£o°L 09%7666°0 64S°O0 0ss°O *000L6 9 
} 90-392 T°? 6L°L 8O°L 262666°0 $6%°O $5%°O *000S¢8 + 
i 90-3651 °T zerk s9°9 £69666°0 £€6°O st¥°o *00002 ¥ 
90-3€82°1 BL°9 21°9 BYS666°U 91€°U oge°o *0000S € 
1£0--3250 °B 6€°9 Te°s 84£666°0 See°n Zte°o *Q000€c 4 
L0-36%2°1 21°9 15°S €29866°0 40¢°0 80E°O °0 1 
Wd/ VG ¥ ¥1736 X¥W-» 3330) °su0) 1 Ww (INJISSIVI3INIV §=(OIVIS V3W)Y S3ITIAIJ °On 


IN3I@wY WOON <NOJLIONOD JS NSWNOW] ANZ 
*7H OO°9 20344 1534 Ot°O-=¥ Sdbw O°?T SXVWNe SdI¥ 2°T- =NIWNd 


°NI oro =NV “NE OUO°S =m °NI OSZ2°O =8 N3IWII2dS 199 


{SH 8+ OL B°- SSIBLS* TINWd GINIVUID YILNIS O-hn 2°ON N3WI 9306S 


F 
| 
| 6-W ISHL YOd NOILVINGVL VIVG ‘61 AT@VL 
EF 


Oe ee a RE ee Pe tee teak FOR FG Ee ee Be en ee ee RE ET SE ag ee Sd ene Re ae EME Re gr ee Ce Peg LTE ee ha”, OO Ey ee ee ne ed ine ERS K ys ee, ee ee ert ee ree Ped Sef 


*6-W 3592 OJ SAIND YyYAMONS YORIQ “EZ JINBT.] . 


($319A3) N 33I7 LS3L 


mam SeOta 


55 


Zz <é w & O@gtconmw HWEOFS 


'SW 8+ OL B°- = SSIUIS “TINVd G3NIVYD YILNII 6-W 
SISATONG HLAOND AOVYD JLYYLOId 


Tn EEN Te OE ee a ene . et es 


eT CC 


— 


20~-32i 5°) 
20 ~ 3998 *e 
20-3222 °€ 
20~ 319 °Z 
2O-3€59°! 
20-3¥ET*T 
£0-3¢26 °S 
€@- 4996 °9 
€6-8¢°s 
£O- HBZ“y 
€O- 562 %¢ 
€0-W19°z 
€0-3216°2 
€0-3694°7 
€O-3280°t 
99 - DEo “Bg 
90 - 3006 °C 
90-349%°8 
9 ~ 3£09%6 
NQ/vO 


20°06 
29°28 
26h 
Ot°scs 
Ts*td 
T2°ta 
oL°RO 
64°99 
64 °4q 
86°19 
0%°6sS 
€9°OS 
SE°es 
£269 
89°94 
£5°h% 
%S°2%y 
£E*ny 
C6°9E 
¥ ¥i330 


92°69 *C9EhOTU €ci°t S2i°1 *Is2 61 
99°C4 LIEUbb*U Oo%*t S¥o°T *oo2Z eI 
et°o9 LoTTu6°u SSE°T OSE°T “192 dt 
£e°Ls 626896°U T9Z°T O72°T "$92 91 
7S°9C 718166°r Tt2°T GO2°T *€o2 SI 
Li°4s 958066°0 Eset GETTY “or2 ¥I1 
eG°7s 729966°0 TLO°! 030° *9€2 €1 
BETS LITE96H EOD Sto°l S00°T} *2€2 Z1 
U9* 6 LU1S66°U 0s6°O 048 °D "922 WY 
69°14 TTt€65°0 TH8°O SiB°O *et2 ul 
69° Go 092864*0 Eley Ot8*o “802 6 
To* es £67B866°N StL eu O£2°O “961 8 
99° 0% %81865°0 649°O $$9°C *oL1 2 
06° 2€ €15166° 9495 °U S9S°0 “Set 9 
To°St £5S5886°U 6NS*t 00S°o "O21 S 
62° %¢ 89EL86°O $9%°O S?4¥°O *26 4 
2L°2ze O98Z60°0 tco°ou SEv°O °49 t 
ra ihe o 4 £6G165°n Tt *o SLE°O °¥e é 
6€° 82 OSE966°U O2¢°0 O2¢°o °0 1 
XVin- 4330) ‘uuu "1 1NA 


{INJISS3u93uN0¥ (G38 3S vandy $31349 °OR 


ANJIGNVY WOON =NULLIGNOD ARIZWNOG TANS 


°2H 00°? ze3Zu4 {S44 Sad” 0°09 =X Vind 


UC°O-zy Sdik O°gt- =Nibd 
as | GU =N¢ °“NI 000°9 24 “NI OS2°O 29 NJWID30S = 299 


1SH On+ 01 CE=SS3ULS *VINWd NIVED Y32N3 2 OT-wW 8*CN Adhd IGS 


OL-W ASHE YO2 NOTLVINGVL VIVE “OZ H1d¥L 


LT | 
ee 


56 


Fog Fe Rat ae hy eae eta 


“OT-W 32593 1OJ aAMD YIMOIS YDVIQ «*p7 OINTIY 
(S3T9A9) N 397 1S352 


1S Of+ OL Zi- = SSIYWLS ‘TINVd HIVYD Y31NID O@T-W 
SISATUNY HLMOND NOVA 3L¢aLOTd 


mows 


& ad ta OSCEOmM HSHWEOK- SE 


57 


SRS Ser a te 


hes 


TABLE 21. 


METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP II - 
SINGLE OR PERIODICAL OVERLOAD/CCMP LOAD 


$8 


Single over-load 


Periodically applied 
single load effect, 


Periodically applied 
single load effect, 


Ry = 9, Ry * 2.25 


Periodically applied 
single load effect, 


R, * 0.3, Ry = 2 


Periodically applied 
Single load effect, 
Rr = 0.7, Ron = 1.33 
Periodically applied 
comp load effect 


T= 0 


Periodically applied 


comp load effect 
RF = 0.3 


Periodically applied 
com load effect 
Ry = 0.7 


Single overload/ 
comp load effect 


R “0, Ron #1.5 
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TABLE 21. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP IT - 
SINGLE OR PERIODICAL OVERLOAD/COMP LOAD (CONT) 


| eerie 
Applied Tie Load Ney 
Loading “Min aati Comments 


To 
failure 


Periodically applied 
overload-comp load 
effect 


Periodically applied | 
overload-comp load 
effect 


Single comp load- 
overload effect 


Periodically applied 
comp load-overload 
effect 


Periodically applied 
overload effect, 
R<0 


Periodically applied 
overload effect, 
R<0, higher stress 
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Single comp-overload 
effect 
R<O 


4 


Periodically applied 
comp -overload effect 


Periodically applied 
tension-comp over- 
load effect 
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TABLE 21. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP II. - 
SINGLE OR PERIODICAL OVERLOAD/COMP LOAD (CONCL) 


Overload/ 

Applied Base Load derload 

Test Loading |@Max |%Min | %Max | tin 

No. Profile | Ksij Ksil Ksil Ksi 
N 


N 


Comments 


II 


Periodically applied 
tension-comp overlvad 
effect, higher stress 


Period. ally applied 
comp-tension overload 
effect 
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TABLE 42. 


Loading 
Profile 


METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP III - 
MULTIPLE OVERLOAD/UNDERLOAD 


To 
failure } low stress level 


5,000 To Underload effect, 
failure | high stress level 
10,000 To Underload effect, 
failure | low stress level 


fee 000 laa Underload effect, 
laa high stress level 


10,000 To Underload effect, 
failure | two-level stress 
ratios, low strest 
5,000 To Underload effect, 
failure | high stress level 
10,000 To Comp/tension load 
failure | effect, 
low stress level 
5,000 To Underload effect, 
failure | high stress level 
5,000 To Comp - comp-load 
failure | effect, 
low stress level 


Comp-comp load 
aa oe effect, high 
stress level 


Underload effect, 


ee 
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TABLE 42. 


Loading 
Profile 


METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP III 
MULTIPLE OVERLOAD/UNDERLOAD (CONT) 


| STEPT | T 


ae Comments 
a Ksi 
To Comp-comp load 
failure effect 

-12 To Comp-comp load 
failure | effect . 

; r Multiple load 
retardation, \ 
failure R=0 i 


Multiple load 


ae 


Multiple load 
-ailure R= 0.3 
PT ta 


retardation, 
R 


Multiple load 
retardation, 


Mier R= 0.3 


14 500 To Stress ratio 
failure | effect 


12 40 28 To Stress ratio 
failure | effect 
To Stress ratio 
failure | effect 
To Stress ratio 
failure effect 


| 500 | Repeat steps 1 § 2 
Repeat steps 1 § 
Repeat steps 1 § 


Repeat steps 1 § 


| 
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TABLE 42. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP III - 


MULTIPLE OVERLOAD/UNDERLOAD (CONCL) 


STEP I STEP II 


Loading Max Min Max Min 
Profile Ksi Ksi Ksi Ksi 


fe f= fe [a 
Ppp apa 5 | 


Repeat steps 1 & 2 


| Repeat steps 1 & 2 | Repeat steps 1 & 2 142 


Repeat steps 1 & 2 
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Figure 53. 
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PLOTRATE CRACK GROUTH ANALYSIS 


A-47 
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TEST LIFE N (CYCLES) 


Crack growth curve for test M-47. 


Figure 61. 
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PLOTRATE CRACK GROWTH ANALYSIS 


TEST LIFE N (CYCLES) 
Crack growth curve for test M-50. 


Figure 64. 
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PLOTRATE CRACK GROWTH ANALYSIS 
Crack growth curve for test M-51. 


Figure 65. 
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PLOTRATE CRACK GRUWTH ANALYSIS 
Crack growth curve for test M-53. 


Figure 67. 
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Crack growth curve for test M-54. 


Figure 68. 
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Rice vale: 


TEST LIFE N (CYCLES) 


Crack growth curve for test M-56. 


Figure 70. 
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Crack growth curve for test M-57. 
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Figure 71. 
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Crack growth curve for test M-60. 
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M-60 
Figure 74. 
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TABLE 73. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP IV - 


SIMPLIFIED FLIGHT SPECTRUM 
Test Loading 
Profile 


G-A-G Step] Flight Step 
Comments 
a Pee 


Paolale | || letter’ 
@ Lim = si 4 
3s | -2 | |__| 30 ksi 


Typical fighter, 
air-to-ground 

oLim * 40 Ksi §& 30 Ksi 
Typical fighter, 
instrumentation 
and navigation 

@Lin = 40 Ksi § 30 Ksi 


Typical fighter, 
air-to-air 
oLim = 40 Ksi & 50 Ksi 
Typical fighter, 
air-to-ground 
@Lim = 40 Ksi & 30 Ksi 
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TABLE 73. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP IV 
SIMPLIFIED FLIGHT SPECTRUM (CONCL) 


| G-A-G Step| A-G Step a =e 
i Min!” "Min my Comments 
lie Ksi_ [Cyc eee oye a 
Typical fighter, 
10] 20 instrumentation 
and navigation 


Load ing 
Profile 
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Crack growth curve for test M-63A. 
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TABLE 99. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER 


= 20 ksi, M-82 & = 30 ksi, M-83 & dan 40 ksi 


Test M-81 1am 1 


Tim 


READR T200y00 TS un Gi as 


VOUL Coes. MANULA Aod (say sun) 


0002 @5,00% 70,0 tol 94,2 20,1 44,9 25.0 52.5 $0.0 58.7 
yoos 20.0 44.5 18,6 48.0 24.5 41.9 8.6 29,4 i7.¢ $2.8 
0004 7.5 24.5 40,2 79.9 16.8 50.6 $2.9 53.7 17.5 05.7 
9005 50.0 63.5 3.1 67.5 10.4% 60.6 a4.0 §4,9 1o.2 4S.) 
0000 14,7 $4.0 20,8 54.4 Si.2 45.6 27.4 63.5 9.4 69,7 
youl 3n.1 56.2 5,0 79,4 2?.0 42.9 27.9 41.0 G.4 33.5 
0008 lo.u 40,2 5.2 $9.1 19.9 51.9 9.3 $1.4 198! 46.6 
yoo 0.4 27.0 10.9 $0.2 11.9 26.7 9.$ $3.2 1.8 13,2 
0010 ) 50.2 16,0 51.6 19,1 46.8 34.0 03.7 29.9 86.8 
oon a2. 42,7 12.2 40.8 22.0 a1.9 21.2 u2.ed 16.3 20.6 
oulre -3.,0 e7.3 11.9 a5.3 “$20 46.4 14.7 ah. 23.06 $7.2 
oor 30.4 58.3 $2.7? 4o./ 27.8 a1. 29.7 B16 29.3 00.7 
vusa 19,48 43.5 28.5 74,9 19,2 48.5 22.4 38.3 5.1 $2.6 
0045 $4.6 45.0 14.7? 4o.4 3.0 34.8 19.8 48.7 33.4 Se.2 
uslo 25.4 $8.7 18.3 $0.9 16,3 03.7 17.7 So.1 14.7 29.3 
0017 -7.% 41.4 418.3 33.8 9.7 30.1 -5.0 61.7 1¢.3 $0.9 
0018 40,1 47.9 25.4 Seek 24,9 65.2 °40.3 50.7 12.6 04,6 
6019 de) 47,0 24.3 36,4 19,0 4e.2 23.4 42.3 3.98 $2.9 
0020 35.8 ou.4 10.9 $U.0 19.1 47.2 6.4 74.3 1202 $0.2 
vo2dt 26.6 45,6 12.7 4o.2 15.3 $9.2 20.2 do, 30.3 $6.6 
0022 5.6 09,0 11.9 44.6 29.5 43.3 41.5 46.4 5.0 47.4 
0025 n.d aa.3 32,4 Se.2 ie.3 $5.1 “4.6 63.3 0.6 $7.8 
00¢4 24.1 §7.7 loe2 34,8 e2.¢ 65.7 24,8 47.5 13,4 $$.9 
00¢5 42. e4.5 24,9 38.5 “22.0 61.8 30.2 66.4 39.4 00.9% 
0926 39,4 50.8 25.5 S1.2 3a. 54.9 2e.6 39,5 3.7 61,0 
on27 -1.8 47,90 12.5 §9.6 6.3 63.9 7.7 4§.3 29.7 66.4 
dues =5,0 49.2 5.5 33.9 15.0 3e.3 2.7 56.5 2.8 40.9% 
vued 15.8 $8.1 15.2 sie? 4.0 33.3 9.4 29.3 11.6 ry Pe) 
0050 19.u 45.4 30.9 45.9 13.5 46.1 21.1 $7.3 13.9 35.2 
0031 16.7 $7.3 19,3 40.6 1.3 25.6 a3 7.3 32.6 72,0 
4 Ouse 21. 51.4 12.8 42.8 41.3 @1.4 22.8 a7.§ 17,9 06.9? 
, } 0033 17.5 ob.) -5.0 41.4 12.2 79.3 15.3 50,4 20.7 as.6 
0044 $4.3 59.1 248.3 45,5 29.1 $2.9 12.0 65.1 30,9 46.0 
. | 0035 4.2 66.8 47.0 o1.6 15.0 3aet 14.3 $0.6 7.7 53.2 
im 0030 3u,/ ob.) 6.8 20.6 .2 56.9 9.3 719.7 12.6 $2.7 
; ous? g1.$ $9.7 17,4 57.7 22.3 61.7 29,0 $1.? 39,8 $5.5 
- v056 12.2 42.6 6,1 26.8 5,0 60.0 13.5 56.0 14,8 63.7 
q oos9 2t.6 $2.8 20.3 43.4 9.7 4s.i 33.5 aS.2 -7.3 a7. 
0040 O.4 77.4 45.9 $6.8 10,3 71.8 10.6 38.2 23.3 46.2 
; 0041 “49.8 4O.3 4.9 aiel 17.9 42.7 5.1 41.6 27.2 $8.7 
Eo ange 24,8 42.4 13.5 46,0 12 20.5 “4.8 $1.3 $3.4 26.6 
| uss 19.4 $0.5 6.6 39,0 5.3 60.3 5.0 42.2 13.0 3a.4 
7 oo4e 15.6 55.0 12.7 40,8 23.6 aga 36.7 53.9 25.7 a4.0 
. Qu4s 16.2 $3.3 22.5 46,5 3.0 aa.7 6.4 39.8 22.8 o4.3 
0045 24.5 $7.0 ae.3 53.4 9,8 33.3 0.9 ao,4 0.3 06.9 
; 0047 24.9 47.4 22.3 ured e.3 77.9 25.9 74,7 18.7 @4.) 
guds 22.7 54.6 4.7? 72.1 7.6 72.3 17.$ $3.9 05.0 $9.3 
ouay 1o.0 42.4 27.8 41.0 17.3 70.0 12.9 a7.% es.4 eo.3 
Qusu bo.3 09,9 20.2 09.5 “7.4 00.2 13.1 6.1 11.6 71.4 
0051 16.7 53.3 14.2 39.5 te.7 a2.3 S$. 61.4 23.5 a@.3 
00S2 19.1 $1.0 1.5 a$.7 18.9 32.5 20.9 a3,4 ri a7.3 
0093 22.9 4o.1 21.8 52.4 3o.4 61.3 8.7? 97.3 38.8 54.¢ 
ynse -5,0 39.9 23,4 $0.2 6.9 $1.0 13.8 $5.9 a2, 73,9 
0055 loot $0.3 34.0 Aned it.@ be.4 11.7 $3.5 -@.0 50.¢ 
00Se 37.6 $1.0 22.5 37.5 14.0 26.7 1.2 33.1 oo? 26,8 
vos? 1.5 42,0 0.5 44.0 11.2 a7.8 19.5 37.6 9.6 a@.7 
0053 “0.4 40.1 29,0 aa.2 23.4 00.8 14.2 “0.4 23.3 a$.3 
0059 aa,3 50.4 °5.0 o?.e 22.8 60-6 32.9 $2.2 29,4 $6,$ 
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TABLE 99. 


Test M-81 o:; 


I 


58.5 
b5e5 
ae.3 
et.2 
S%.4 
12.7 
54,0 
$3.4 
46,8 
21.% 
40.2 
42.5 
$5.7 
a7, 
37,0 
42.7 
34,7 
$2.4 
70.2 
$3.7 
62,4 
48.4 
42,7 
46.9 
@1.0 
02.8 
41.4 
4a.$ 
se.) 
00.1 
o3.4 
Se.2 
37.0 
57.7 
02.7 
35.9 
38.9 
o1.4 
3a.3 
30.5 
$8.5 
74,7 
58.4 
$1 of 
$4.2 
duet 
49.0 
leo 
$e. 
05.2 
45.0 
70.8 
ot, 
47.9 
o2,8 
o7.e 
42,4 
44,5 
ot.) 
42.3 
ay. 
60.6 
@o,$ 
59.6 


$8.4 
99ei 
49.6 
“2.7 
3Je.6 
32.2 
$6.3 
ye.7 
$$.2 
27.4 
60.9 
$7.2 
37.7 
62.3 
$3.2 
40.1 
38.9 
16.6 
40.0 
$4.3 
Sa.a 
a9.7 
43.0 
$5.5 
$3,4 
$3.4 
27.1 
66.4 
09,1 
30.5 
47,4 
45.8 
47,8 
39.6 
14.2 
69.2 
$3.7 
43.1 
$5.8 
$4.3 
48,7 
4o.3 
46.8 
ai. 
40,7 
$5.2 
oi.7 
56.0 
$4.9 
7e.0 
50.1 
48a 
a7. 
59.6 
4O.t 
e0.0 
42.3 
$0.5 
as.7 
60.2 
46.2 
05.6 
50.] 
04,4 


00,4 
50,4 
aa,4 
aa.4 
30.9 
70.1 
38.1 
a1.8 
49,2 
$1.4 
o2.5 
ao.b 
50.9 
$0.8 
$5.4 
2.1 
$9.2 
50.3 
49.2 
4$.5 
00.) 
08.3 
74.2 
66.8 
37.9 
67.9 
61.2 
59.1 
73.0 
$7.2 
$2.9 
60,4 
92,5 
23.9 
46.8 
$a.8 
49,5 
31.0 
21.6 
73.8 
44,6 
53.4 
4A,? 
27.7 
34.2 
$0.7 
05.7 
34.3 
30,1 
$4.9 
$4.7 
“3.7 
@1.5 
04,0 
30.6 
03.5 
$4.3 
aa.i 
$3.7 
aa.? 
71.9 
o4,9 
auel 
52.8 


C,. = 40 ksi 
lim 

23.8 6a.? 
1.0 54.5 
25.7 46,8 
16,0 $9,0 
7.5 55.0 
6.8 713.8 
28.3 aq,5 
18.3 38,3 
5.9 49.6 
-5.0 59,9 
31.2 60.0 
9.6 29.9 
360.3 56,8 
$0.6 $0.0 
16,7 $7.7 
4,4 $2.7 
2e4 47.6 
35.8 53.2 
20.9 35.2 
34,6 46.7 
$,8 35,7 
42.8 S$a.9 
12,6 34,2 
$2.5 65.0 
20.5 33.2 
29.8 46.5 
6.5 $3.4 
30.2 71.3 
8.4 $0.3 
10.1 W2.2 
21,4 57.5 
25.5 41.8 
5.3 a4.) 
3.2 42.6 
23.2 52.5 
“5.0 54.0 
39.2 00.4 
4.8 24,1 
9.0 Q1.6 
3a,a M2! 
26.0 48.0 
8.9 45.9 
15.3 26.4 
14.7 71.4 
“2.9 32.1 
27.8 38.6 
@.3 47.8 
17.5 70.8 
9.2 19.9 
13.8 03,4 
12.2 40,3 
20.3 $2.5 
1.8 34,2 
38.3 $5.0 
12,8 65.8 
$2.6 37.9 
aa,7 66.4 
22.4 48.7 
20,6 Sa.t 
29,4 $5.9 
33.9 3.3 
-$.0 at? 
29,5 47.3 
sa? 45.6 
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METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER (CONT) 


at 20 ksi, M-82 %im 30 ksi, M-83 


pe 


TABLE 99. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT~-BY~-FLIGHT 
: SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER (CONT) 


- _ * i, M-82 o,. = 30 ksi, M-83 @.. = 40 ksi 
Test M-81 Fim 20 ksi, 2 Liua 3 gon Lim 
o1e4 30.2 $7.9 23.5 62.5 $.2 40.9% it.i $8.2 16,7 35.3 
vies ime 45.4 15.4 40.9 22.0 $0.0 24,0 $0.6 13.4 52.0 
0120 4a.l 17,7 wH.2 30,9 6.0 $o.1 5.3 $9.4 “5.0 6Fei 
0127 19,0 48.0 19.8 76.5 21,4 435.9 21.9 05.8 92% 67.6 
0128 17.6 37.6 18.5 85.2 24,5 39.5 20.3 Se.2 31.6 o2.é 
0129 6.7 50.2 10.5 05.9 20,0 @2.2 5.2 34.2 11.9 52.6 
osu 21.4 o4.7 0.1 10,4 -3.7 62.35 e.0 44,1 9.8 81.6 
oss 24.3 39.6 19.4 31.1 15.6 52.8 “0.2 46.3 18.5 a$.0 
Oise 5.0 41.0 16.2 45.2 34.1 56.6 26.5 “6.3 10,5 $9.9 
0133 9,8 61.8 5.4 $3.0 20.9 aa.u 2.1 $7.46 a6.3 a9. 
O136 16.3 96.9 “2.9 49,3 36.9 66.0 49.3 74.5 34.2 aa.8 
013s 21.6 $4.1 12.5 $2.3 12.8 46.1 29.1 71.4 34,0 69.0 
0156 30,4 42.4 14,7 $9.9 6.0 27.4 411.9 77.7 27.8 $3.9 
o1s7 to,3 70.3 -$.0 07.1 43.0 63.3 7.7 27.8 6.7 46.0 
0136 6,8 $4.7 25.8 $3.5 22,6 a8.9 33.4 a7.8 35.2 74.6 
01359 43.2 53.3 21.5 09. 21.7 63.9 40.9 43.6 18.9 34,3 
gray 7.6 45,9 32.7 $4.3 9.4 50.3 2.6 35.7 16,2 43.64 
O14) 29.9 $2.5 13.8 $8.0 16.2 63.3 29.5 &9.1 9.2 36.5 
ar42 loa 57.4 0,1 05.5 -5.0 65,0 32.1 $3.7 27,4 45.1 
o143 34,/ 05.3 15,4 3i.e 5.3 22.3 7.8 45.0 °3.7 25.6 
o14G é.t 66,4 7.4 63.3 10.5 22.3 2.8 $8.8 43.3 a$.é 
0145 6.0 $6.9 7.5 36.5 #i.!1 “2.8 12.4 61.7 3,3 36.2 
O14 re | $1.4 20.6 Se.5 “2,7 63.7 2s.9 “9.2 18.7 46.3 
o147 26,4 $4.7 23.2 4e.2 14,7 4e.7 -5.0 18.7 240.0 46.8 
0148 “5.4 39,7 22.7 64.8 1.0 41.2 29.8 99.8 20,4 39.5 
0149 91 40.2 4.5 $1.5 20.8 54,8 22.4 59.8 2.3 25.28 
0:50 5.6 24.8 13.5 38.4 26.2 43,7 12.3 29.3 42.3 63,5 
ons! 30.4 45.0 22.7 7.61 30.8 49.9 23.8 43.8 2. 70,7 
01S2 3.5 3oe2 $0.4 48.9 25.1 41.5 26.6 aq.i -$.0 06,4 
a153 21.8 44.5 26.1 Se.1 6.9 “4.9 20.3 65.4 a4.0 71,0 
0155 tit 41.1 13.7 32.6 {3.4 1S.0 2.5 64.5 10.0 43,3 
01%6 26.8 $7.7 “4.2 73.5 12.7 1.9 18.6 46.0 24,6 3a.9 
iS? 14.6 41.7 30.7 67.5 26.5 71.2 13.4 49.9 at.a $9.2 
0158 “5.0 47.9 22.9 60.1 15.4 47.0 $1.7 43.6 20.8 34.2 
0159 9.5 20,4 0.0 42.3 714.3 46.6 21.2 “3,3 7.2 60.1 
0160 27,6 $5.3 32.2 60.5 2.3 43.4 9.2 62.8 22.6 $1.9 
Otol 0.4 43,6 $9.7 5o.8 6.7 20.8 3.0 4$.7 13.3 30.2 
Glee 15.9 41,4 Vol 47.4 18.0 29,4 12,8 66.4 7.$ 45.6 
0165 29.6 61.3 -$.0 40.3 19.5 33.3 11,4 $$.a 2.4 22.3 
O1o4 7.2 46,1 33.6 $0.1 23.3 49,8 19.3 42.2 23.2 $7.0 
016% a3.u 98.45 15.9 $e.s 29.0 $6.3 23.5 40.2 23.0 70.6 
Olos 27.9 S2ei 44.5 44.8 16.6 aa,7 26.1 66.9 10.2 43.4 
0167 21,1 41.8 2.0 62.5 9.6 3e.1 3.5 00.9 21.4 46.7 
0108 33,7 47.5 14,4 Sa.5 5,0 60.9 1@.4 32.1 17.3 00.2 
0164 0.8 20.9 9.9 $5.7 13.5 oS.1 41,8 $3.3 20,7 39,4 
vily 24.2 40.6 @.6 3.2 23.0 43.3 22.3 3@,1 21.90 os.7 
o171 27,6 40.2 22.5 43,0 31.8 77.5 "0.2 74.3 24,8 $3.4 
vi7ve 26,1 45.1 $1.2 07.8 21.2 $5.4 4.3 25.5 14,0 36.3 
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TABLE 99. METHODOLOCY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY~FLIGHT 
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER (CONT) 
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TABLE 99. 
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER (CONCL) 
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TABLE 105. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, AIR-TO-GROUND MISSION, A TYPICAL FIGHTER 


Test M-84 @. = 30 ksi, M-85 @. = 30 ksi, M-86 &%. = 40 ksi 


lim lim lim 
WEANH = T200N00 TS ON LU 9S 
0001 Coes HANUIIM Am& (NBYSQ) 
0v0e “30.0% 70.0 24,0 ate 4.2 20.1 7.6 46.9 6.3 37.1 
0003 a,a 37.8 16,4 26,0 17.0 44.5 15.8 20.9 4.0 42,9 
oousa 14,4 Ta,1 20.35 $4.5 1.8 21.0 7.8 39.5 11.9 23.8 
0005 2.) 7.5 t1.3 43.0 6.5 33.1 80.9 So.s “10.0 $1.4 
0000 0.46 16.9 7.0 $9.9 51.7 46,0 3.90 17,3 6.9 aa.i 
0007 3u.e 42.4 25.5 aa,3 2.9 dive 4.9 25.6 6.6 29.7 
9006 16.0 28,4 14,4 44a.2 16.4 $5.2 8.u $1.8 8.1! 23.3 
vo09 2.6 21.7 8,7 $9.5 $2.35 47.3 =10.0 o7.1 42.2 $7.2 
0010 14,5 38.4 t1.8 27.8 $.5 19.6 3.7 27.7 6.9 3tet 
OOtl 0.6 28.6 9.2 22.6 12.5 41.6 0,5 20.4 10.3 39.3 
vole -0,3 19.5 5.1 26,7 o.7 31.4 4.3 22,3 10,7 24,5 
0013 1.6 12.¢ 0.6 48.2 10.0 34.1 7.1 23.7 6.6 35.2 
oo1a teed 49.2 41.0 78,4 a,@ 29.2 $.2 29.5 6.7 L) 
0015 ho. 20.3 11.0 37.8 $.8 17.2 “1.2 23,6 3.2 82,5 
001o 22,8 a0.3 6.5 33.6 8.5 49.9 24.0 43.2 22.5 45.2 
0017 13.2 $3.0 -10,0 25.1 8.4 78.6 41.3 42.4 $.5 34,6 
0018 10.0 1.7 ei 35.1 11.2 32.1 1.4 ae.3 18,4 37.3 
00919 5.4 40.9 0.3 24,1 8.5 40.8 ét.2 42.7? 9.6 23.3 
0020 3.8 28,4 5.1 98.1 26.2 38.5 a.4 46.0 3.8 26,0 
0021 “10,0 19.0 7.90 $5.0 S.2 34.1 4.0 28.6 0,0 53.1 
0022 1,2 40,8 diet $5.7 11.3 a0. 9.0 29.8 10,0 $1.5 
0023 -S.o 25.4 14,3 30.9 6. 30.1 417.0 38.5 14.5 32.3 
ovas 6,4 38,1 6.6 35.2 “0,0 37.7 18.1 37.0 10.0 $0.3 
vo2s 6.5 23.8 $3.7 37.7 3.0 30.6 18,3 02.8 1.9 3o.7 
vd26 10,0 39,3 3.6 38.0 4,0 32.3 7.2 35.4 19.6 $3.2 
0027 -0.U 47,4 3,90 $8.1 14.0 32.0 7.5 2t.2 2.7 29.6 
0026 t2.2 37,9 0.3 33.68 15.3 45.0 10,0 32.5 6.6 6,5 
0029 ~0.4 75.0 -0.3 33.5 10,6 27.1 14.8 48.9 17.6 35.3 
0030 2.8 97,0 10,6 386.9 2.2 46.3 2o.3 64.1 12.6 3a.4 
0031 “14,7 $3.9 47,3 e2.1 27.3 3@.1 6.7 36.5 6.6 45.3 
00%2 23.4 47.8 10,3 33.8 =10.0 70.0 0.5 35.3 1.7 $0,0 
0o33 3.1 at.a 0.8 25,8 13.9 30.7 15.9 33.5 4e3 38.9 
0034 0.2 26.1 10,0 25.0 2.2 $8.8 1.6 30.8 4.5 30,2 
0035 3.3 "6.7 0,3 20.9 2.5 16.9 2.5 $8.5 17.3 27.6 
0056 4.5 33.0 10,0 32,8 3,0 38.7 7.8 41.9 27.8 39.7 
rel vos? o.2 19.85 8.2 32.3 11,4 38.7 “0.4 16.6 2.8 60.7 
1 0050 13.5 04,0 5,0 29.6 40,9 41.6 1.8 3e.2 3.9 26.9 
} 0039 9.2 $4,1 Lr) 32.9 14,68 37.9 43.5 26,1 6.4 as.7 
0040 -10.0 ae.) 22.5 38,5 3.2 33,06 13,9 25.0 15.3 30.9 
oul e.5 09,4 S.2 34,4 47.5 40.2 $0.0 3e.3 16.1 45.6 
- 0042 11.8 $0.6 41,8 35.7 12,0 20.8 $.8 21.0 7,0 34,0 
\ oous 41.6 42,4 1.8 $9.3 24,0 47,9 0.2 25,6 10.0 36.6 
y 0004 3.7 20.9 o.3 47.2 18,9 63.4 1.1 15.5 0.8 46.6 
0045 3.0 06.2 0.7 4o.) 10.9 a3.4 12.6 a6.2 3.7 43.9 
al 0040 5,6 49.5 10.6 35.5 to.7 44.8 5.4 34.2 1,0 to.6 
ae 0047 $.1 $3.6 3.6 45,8 4,0 34.6 “10.0 o0.2 6.6 49.7 
Ee 0046 e.d 33.9 2.9 aa.9 19.5 40.3 “3.2 37.2 0.8 40.0 
Sel 0049 22.3 50.4 23.5 4e.,e 1.7 $4.0 3.0 28.2 13,0 38,3 
ee 0050 “1.7 12.3 0,8 33.7 “10.0 30,6 $.0 a7.0 0.4 34.0 
| 00$i 12.2 45,2 10.1 29.5 2.4 $6,9 16.8 31,7 -0,0 16.9 
oy 0052 6.5 19.6 “0,0 $3.7 4.9 25,0 10,6 26.7? 2.2 32,3 
Be oy 00$3 0.1 49.5 74,5 29.5 5.6 21.5 5.2 23.8 $.4 ae,0 
oS 0054 4.6 26.3 9.3 41.0 19.3 a4,¢ 8,9 33.0 $.9 24.7 
J 0055 12.3 $8.7 10,0 26.5 19,4 35.7 1.2 27.9 6.6 $0.4 
vo eeSe 21.5 31.6 7.7 40.9 44,3 ao.1 3.4 32.2 0.3 37.9 
ees? 0,8 24.9 14.0 43.8 10.2 37.5 7.9 36.1 0,9 o7.2 
i 00s6 13.9 $1.4 4,0 29.9 15.2 $4.0 7.7 §a.2 0.5 o9,2 
uese #10.0 66,4 2.5 35.4 $3.0 “2,3 18,1 27,0 6.3 30.8 
0000 11.4% 53.4 le 50.4 7.53 24,5 11.9 $4.9 6.4 54.6 
906) 25,4 a4. “0.5 00.5 2l.a 44.7 7.6 a$.6 2.5 36.1 
vve2 eu.4 ou.9 o.0 54.5 19,3 at.$ 27,0 s7. °10.0 24.5 
: x 
2 of a 
lim 
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TABLE 103. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, ALR-TO-GROUND MISSION, A TYPICAL FIGHTER (CONT) 


Test M-84 0,. = 20 ksi, M-85 9%. * 30 ksi, M-86 @. = 40 ksi 
lim lim lim 
Odes 2.0 $1.5 0.2 57.5 4.4 abed 1.9 4o.4 3.1 19.0 
0004 u,a $7.4 a7.0 40.3 6.0 21.9% 6.4 26.4 11.2 3a,7 
0005 9.5 42.2 8.2 40.7 17.6 aa,? 0.3 aiel 19.1 49.3 
Qube 11.9 24,6 12.3 a2.9 0.7 23.4 -10,0 45.90 18.35 62.5 
voo? 2.2 40.2 14.0 sa, 3.2 Se.4 4,0 24.4 41.9 46.6 
0008 ere) 34.7 e3.2 34.9 9.5 25.3 19,1 25.0 7,4 aie 
0009 “0.3 44.6 0.9 14.9 4.4 30,4 20,0 32.58 4.9 39.9 
9070 7.) 33.6 2.0 39,9 -10.0 26.4 ts. 3e.3 10.8 $5.1 
gu7i 34.0 49.0 1.9 20.3 7.3 35.7 8.35 $0.6 13.3 $7.1 
oale 6.5 $4.5 id.e2 5o.o 14.2 39.4 21.6 41.5 10,5 406.9 
0073 9,5. 1.6 19.7 a7? 4323 59.8 6.1 $1.4 10,7 26,5 
oor 3.7 sT.t 10.0 30,4 1.7 at.d 6.3 23.2 0,7? 24.9 
007s =0.) 49,3 6.4 24.5 0.5 40.6 12.4 33.0 10.2 40.0 
o0se 14.4 42.4 3.6 $u.9 0.k 49.6 2.2 29,4 0,8 4a.6 
0077 3.7 40.6 0.2 $a.4 Moi aa.§ §.4 25.8 10.5 3a.7 
0078 =-10.0 20.5 8.5 4a, 22.2 34,1 16.6 38.9 0,0 78.9 
0074 “0.7 28.1 ~2.0 63.6 3,5 62.1 15.4 27 09 12,2 31.0 
0080 16,7? 40.8 20.9 aya 11.2 28.5 12.7 23.8 12.2 35.6 
oo8l 2.9 49.9 $.3 4o.9 5.4 29.2 7.8 35.1 10,0 2e.7 
oou2 seu 09.35 15.3 4i.% 5,0 &o.90 1.6 43.3 0,5 aS.7 
0005 5.9 47.8 42.0 2o.2 9.4 16.9 -2.3 3401 10,4 38.6 
ouaa S.o 47,0 9.0 79.0 “367 38.5 0.2 27.6 16.4 70,0 
00085 Q,0 yan? 18.4 $2.3 Le | 49.6 10.0 40.3 6,4 30.4 
0080 12.5 at.? 6.0 27.2 4.3 1767 4.2 19.6 a2 22.% 
00a? “0.1 51.60 5,3 19.4 1.0 23.0 o.4 roe} 13.3 $0.7 
; 0066 to.3 40.0 14.8 30.9 “1.5 $7.6 a) $0.7 2.9 34,4 
F 0089 21.3 3o.1 13.5 35.7? 10,0 26.0 4.4 25.2 $4.2 25.3 
2 vove 10.2 a5.,1 20,0 58.9 18.$ 30.9 6.2 §3.2 0,5 33.2 
P 0091 42.5 36.3 =0.9 $5.1 4.8 2.4 “0.8 26.0 pi.3 47.7? 
al 0092 24.8 a1. 9,0 60.5 0.6 22.5 “1,6 31.9 14,7 aa,9% 
0093 0.7 37.9 10,0 24.8 2.3 29.9 6.1 96.6 0.3 14.5 
0094 1.9 16.9 2.0 45-9 20,0 $0.8 =0,.5 17.6 $.4 39.6 
0095 22.9 7.9 9.0 25.2 o.9 3e.2 6.0 27.6 9,5 “7.3 
0096 1.5 27.7 0.4 26.9 48.8 39.5 6.0 1561 7.4 21.2 
n 0097 -$0,0 64.4 6.) 35.0 14.4 $2.9 0,0 26.2 4,1 28.0 
oe 0094 14.2 $3.4 10.1 39.0 a.3 de.t 0.9 56.0 23.9 05,6 
bet 0099 7.) $7.3 6.3 M4e2 4.5 22.9 7.9 32.8 £0.9 05.9 
\ 0100 4.4 24.4 12.5 34.6 14,9 27.7 14,5 ai.t 30,0 50,8 
; Ores 52.4 $5.2 2.0 40.9 1.5 $a.) 11.0 40d 20.5 3e,5 
0108 4,6 $9.7 4a.7 25.6 7.7 24,0 Vel 33.3 11.2 a6,e 
: 103 to.) 4741 $.5 4%. 41.9 35.8 0.2 23.) Bel 31.8 
, G1o04 6,0 17.9 b.3 16.4 2.4 43.6 °10,0 $2.3 0.? 36,0 
; : 0105 vu.) 2a.d 1.5 $7.1 5.1 50.4 21.0 33.7 19.5 34,3 
. ‘ O106 29eh 40.! 6.0 ou.3 9.2 68.0 23.7 37.9 16.1 58,4 
A g107 4.9 23.3 6.7 5a.d 21.4 $6.2 8.2 23.5 0.9 aa,3 
: o1vs 41.7 29,0 5.4 20.2 “10,0 44.0 1,8 29.8 §.6 48,9 
o109 s.o 30.5 5.8 5u.9 Q.8 40.7 27.2 36.6 22.9 $2.3 
g11d 13.6 39,8 1.9 s2.5 7.4 49.2 6.3 27,7 1.8 age 
i ott 6.9 $o.0 160.0 ave? Viet 30.0 6.0 45.9 15.8 a4.9 
' o1te tu,4 26.4 240.0 35-4 4.0 70.0 25.2 46,6 0,0 19.5 
outs ue) 20.4 12.4 yaed aah 1e.$ 0.2 35,0 12.5 aq,4 
ora 2,8 206d 2,8 17.3 5.7 39.8 0.2 44,0 21.5 a¢,0 
0115 9.3 $0.5 15.8 30.0 5.0 42,e 9.1 $9.2 12.9 32.2 
Oile 10,0 25.4 8.4 $7.0 44,0 39.9 43.9% aS,7 @,0 46,8 
O17? eo.) 2.7 7.9 $5.7 14,4 aid 21.9 56.4 10.7 00,2 
are é.7 49,3 34,3 46.0 6.u 26.) 8,8 29,9 3.6 15.8 
119 “5.9 So,4 $1.0 24.7 oe? 26,7 4.7 24.9  7h000 18.1 
, o12e a.4 59.9 21.0 3sa.3 $.7 47.2 2.6 23.9 a.9 02.6 
‘ Olds ell $2.0 15.0 e¥ee 119 55.0 1$.5 36.1 Sel 50.6 
; oi22 \3.e $7.0 tu,? 33.u ah $5.6 5.2 ao.35 22.9 72.6 
: oes ba.o $5e3 S.od 45.2 $eu 22.0 10.0 59.2 0.0 42.5 
} Qiea 1.1 $9 e% 41,0 ¢d.7 bY 27.0 14.8 62.6 i2.2 ae. 
0125 3.7 ad.8 a,! 24.) 0.0 47.3 6.6 21.0 3.0 29,4 
: Q126 2.v @a,0 5.1 69.0 a.? 21.8 0.1 e6,5 0.1 37.3 
: 0127 3.9 $0.7 1,9 27.4 th Ou 19.6 =0.0 35.4 16.7 37.2 
i 0128 -0.0 25.1 1.9 as.9 2.0 37.2 10.2 27.7 3.4 44.6 
y ores $2.4 45.9 4.9 $5.1 1S.4 51.3 23.2 $4.1 0.2 40.2 
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TABLE 103. 


METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 


SPECTRUM LOADING TEST, AIR-TO-GROUND MISSION, A TYPICAL FIGHTER (CONCL) 


Test M-84 % 


Q130 
ors 
oLse 
033 
0154 
015s 
130 
Ous7 
v136 
ory 
0140 
O24) 
a14e 
0143 
0144 
0145 
O14 
OLa7 
o14se 
084g 
9150 
oi! 
01S2 
0133 
o1oa 
0155 
01Se 
01597 
0156 
o159 
0100 
Orel 
O10? 
0463 
vlos 
0165 
Oloe 
0ie7 
0168 
0169 
0170 
O17. 
O1?e2 
vi7s 
9174 
0475 
vive 
oy77 
O176 
0479 
Olea 
O16! 
vide 
0163 
o16@ 
0185 
0186 
Ose? 
0166 
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0190 
o19i 
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= 20 ksi, M-85 
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lim 


$7,u 
40.8 
24u.t 
65.2 
$3.9 
24.4 
45.2 
30.6 
29.) 
44,0 
00.9 
70.2 
aa.t 
$8,949 
42.4 
74,8 
26,38 
46.8 
48.5 
24.5 
53.1 
ai.4 
29,6 
$6.4 
32.3 
35.5 
§9.7 
$0.6 
63.2 
35.1 
32.9 
37.0 
49.4 
Ch Pe! 
$2.4 
$3.3 
26.3 
o4.$ 
24,2 
24.8 
$a.4 
39.2 
35.2 
eTel 
51.4 
20,8 
So.u 
30.5 
So.35 
2.0 
aa, 
26.6 
$2.6 
17.1 
$6.4 
64.6 
$0.3 
96.9 
26.0 
21.3 
29.0 
40.4 
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. = 30 ksi, M-86 


o$.0 
49.7 
13.9 
30.8 
43.1 
42.0 
40.2 
30.2 
94.0 
31.0 
4e.1 
$2.4 
$5.8 
32.7 
aS.4 
36,8 
44.1 
45.2 
35.9 
28,0 
$0.9 
35.9 
34,0 
16,4 
$0.4 
22.5 
25.4 
645.2 
28.4 
60.0 
19,4 
25.7 
29.8 
37.8 
60.1 
31.5 
19,0 
32.3 
20.8 
34,5 
1.3 
34.0 
34.9 
2o.4 
$3.0 
16.7 
52.7 
34,5 
a7.$ 
49.3 

33.8 
17.0 
$0.0 
20.2 
55.3 
So.U 
39.5 
$9.5 
40,2 
70.5 
45.1 
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= 40 ksi 


31.6 
40.5 
17.1 
39.2 
49.6 
66.0 
30,7 
67,9 
40,2 
22,0 
20.5 
31.5 
40.9 
64.3 
30,2 
48.8 
$6.0 
3.4 
27.8 
29.5 
41,6 
$2.3 
40,4 
19,6 
$5.7 
17,7 
23.3 
18.) 
21.6 
25,4 
29,0 
33.5 
4a.9 
34.5 
66.8 
03.8 
67.3 
32.6 
41,4 
35.1 
36.5 
37.2 
44.6 
20.8 
36,4 
53.0 
“2.2 
62.0 
25.5 
40.4 
30.2 
$2.9 
43.7 
$9.5 
13.5 
56.5 
40.5 
43.1 

5o.$§ 
43.5 
69.8 
26.) 
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26,9 
31.0 
§2.1 
47.8 
33.3 
13,3 
47,7 
37.5 
2a. 
63.9 
46,6 
34.3 

$.$ 
47.0 
$8.0 
71.6 
$2.7 
$0.0 
23.8 
36,1 
29.9 
45.0 
3e.3 
29,2 
20.8 
32.4 
76.7 
35.0 
46.6 
39.9 
41,3 
$6.0 
39,7 
47.2 
27.7 
66.5 
$4.9 
55.6 
aie? 
2.4 
26,7 
26.5 
$1 20 
24.4 
25.3 
a3. 
1$.7 
24.8 
42.1 
39.3 
13.6 
23.4 
$0.3 
34.3 
Gn,s 
35.4 
27.8 
a3.4 
40.2 
22.5 
37.5 
$7.0 
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TABLE 107. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 


y0se 1S.1 31.8 9.0 37.9 5 ,¢ $6.5 13.3 29.3 10.6 27.7 
0us9 14.0 43.2 @.0 37.2 22.3 37.8 @§.0 38,0 14.3 23.3 
o0eu 14.2 35.6 18.7 $0.,¢ 37.9% at. ti.2 16.4 =$.0 48.8 
veel 18.9% 30,5 iv.a 25.3 12.5 21.6 7.9 17.0 2.6 27.2 
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‘ \ 
i SPECTRUM LOADING TEST, INSTRUMENTATION AND NAVIGATION MISSION, A TYPICAL FIGHTER 
i -88 0, = 30 ksi, M-89 @,._ = 40 ksi 
Test M-88 Lim 30 ksi, 9 Lim 0 ksi | 
: HEAOM TsOU0GO TS UN LU OS 
q 
OOO Cocese MANUM Joh (84500) { 
0002 “5.0% 70.0 16.8 B09 12M SRY BA 13.8 © 28,4 
2 0005 16,0 41.0 -5.0 29.4 (4.4 31.3 16.3 3.7 13.7 29.2 
i 0006 9.0 33.2 13.9 26.3 5,0 33.0 14.6 26,7 7.3 31,8 
: 0005 10.9 30.3 13.0 27,8 14,7 32.3 -§.0 23.4 10.2 27.4 i 
0000 14.7 32,4 17.9 26,0 $8.7 23.8 7.3 29.6 5.0 Ba. 
¥v00? 1$.5 44.5 11.8 35.8 G.2 25.8 6.3 24.5 13.2 20.6 
0008 5.0 24.6 11.5 26.1 6.6 30,0 14,4 26.2 15.3 29.7 i 
0009 ta.? 28.8 -5.0 30.1 7.4 29.7 17.4 29.3 441.3 2$.6 ! 
0010 13.6 34.8 13.7 20.1 5.0 34.1 16.8 31.6 12.0 32.1 ' 
voll 19.2 3a. 9.9 25.0 7.4 27.8 @§,0 24,4 12.1 23,4 : 
oo12 12.3 22.? 10,9 31.0 19,2 30,7 186.1 29.2 -5,0 36.3 i 
oo1s 10.8 23.0 13.0 28.3 10.2 33.4 14,3 32.4 11.5 27,0 
oot $20 23.0 9.4 26,5 1426 30.8 10.4 30,90 16.6 26,4 ! 
0015S 18.9 29.3 -§.0 31.7 13.3 30.4 1.9 32.2 13.3 23.5 
001s 8.6 35.8 16.9 30,8 <5,0 40,8 16.2 27.0 13.7 32.6 : 
! 0017 15.6 27.5 14.5 27.4 $.38 33.9 5.0 35.1 14.7 26.2 
ro 0018 17.2 28.9 17.1 26,7 10.4 37.2 7.1 25.9 5.0 32.1 
; oo1y to.4 26.4 13.5 30,7 16.6 39,1 16.2 27.2 10,5 22.1 | 
Z 0020 «5,0 aUet 44.7 a4.2 19-8 31.1 16.7 30.7 10.3 2¢.3 } 
3 ouel 17.6 28.4 5.0 33.0 10.0 36,7 14,5 26.9 12.4 30,7 
ved2 17.8 317.3 13.8 27.9 o$.0 27.7 15.6 25.7 15.2 2e.7 ‘ 
if o02es 13.0 39.0 16.1 26,3 13.6 29.8 -$.0 36.8 16.9 27,6 
0ea4 12.7 26.2 9.4 29.9 1$.2 26,8 6.3 39.3 -$.0 30.6 i 
002s 13.9 35.7 106? 26.7 14.9 34.0 15.1 35.7 16,4 32.6 | 
| 0026 °§.0 39.0 10.5 20.5 7.8 25.8 9,1 35.7 9.3 2?.0 | 
q 0027 14.6 29.6 -§.0 25.9 1$.7 00,4 15.1 26.4 17.2 36,4 : 
0026 15.2 30.8 14.6 25.9 =S.0 34,1 18,0 31.8 14.2 2702 | 
eo29 16.0 29.7 10.2 24,4 10,0 34.4 =-5.0 341.5 11.8 23.3 
4 003u 15.0 31.6 15.9 36.9 16.9 38.6 tel 29.3 93.0 31.3 ' 
:. 0038 14.3 3006 9.8 335216? 2948127? SM3 S88 kb | 
y ous2 -$.0 27.3 13.0 28.6 3.7 30.3 17,1 38.2 11.3 39.1 ‘ 
: v033 la.2 24.6 5.0 2a.) 13.3 31.3 1$,% 29.8 10.9 21.6 | 
a 0034 9.1 32.5 13-8 «Sa -$.0 32.9 14.2 37,7 16,3 36,¢ 
A 0035 16.6 3.4 13.5 24.6 13.4 26,7 -$.0 al.2 6.8 30.9 H 
: 0036 20.1 37.0 16.3 34.8 14.0 27.7 12.5 32.6 @5.0 29.1 | 
i O03? 10.$ 27.1 12.0 36.0 44.1 26.5 17.6 34,8 17.0 33.4 ' 
zi 0038 -§,0 27.1 10.2 33.9 17,8 33.3 6.0 38.7 18,7 38.6 
0039 1$.@ 36.5 -§.0 27.1 14,7 39.9 18.9 29.9 14.3 34,1 
g040 12.7 37.6 15.3 $2.0 °§.0 34.3 1e,0 33.7 13.8 26.8 
0045 1$.2 32.4 16.5 29,0 6.6 35.! -$.6 34.2 11.7 29.$ { 
i 0042 14,4 26,4 9.6 29,7 9ei 26.9 12.3 23,9 $5.0 29.9 ! 
0045 13.1 33.0 9.0 20.0 9.9 35.6 1S.2 34,0 12.5 ri i 
0044 5,0 24.6 12.1 ai.3 20.9 32.6 20.3 34,6 12.7 a¢,.0 | 
vos 12.4 26.7 5.0 29.5 12,9 33.4 it.2 35.3 12.3 26.7 { 
G04e 10.6 24.9 14.2 30.8 o§.0 27.6 16.4 30,9 8.2 as.i ‘ 
: goa? 12.3 32.3 16.2 35.6 16.5 35.4 -$.0 26.8 43.6 27.0 
t odue 1$.3 28,0 16.0 26.7 12.6 23.9% 8.$ 32.9 @$.0 34,1 
1 0049 13.8 31.5 1e.$ 02,7 18.3 26.3 6.2 3$.2 ba.) 33.7 H 
0060 °5.0 29,8 16.5 32.6 12.8 a7.8 13,8 3a,3 10.6 27.2 | 
i oust 9.7 38.0 -$.0 27.8 7.4 30.7 13.8 32.7? 16.6 3$.4 | 
{ uose 6.2 39,1 14.5 38.5 -$.0 27.3 14.7 37.9 30.9 a2.i 
i 0uss 17.6 26,4 9.7 27.2 20,4 30.3 °$.0 29.9 a. $2.7 
{ 00se 13.4 26.5 14.4 38.8 17,4 39.0 6.9 $2.3 3.0 23.7 
t 0o0s5 9.4 3e.2 23.7 39.7 9.8 19.9 13.0 19.0 6.9 23.2 { 
| 0056 -§.0 46,4 17.7 33.0 141.2 23.2 10.8 16.1 6.3 39.0 i 
i 0057 25.2 a2,$ -$.0 23.8 8.4 32.9 18.4 21.3 12.0 33.2 
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TABLE 110. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, COMPOSITE MISSION, A TYPICAL FIGHTER 


‘ -90 o. «# i -91 o,._ = 30 ksi, M-92 9,. = 40 ksi 
Test M-9 Lim 20 ksi, M-91 Lim F Lim 
MEAVR TaQudUd TS ON Lu Os 
VOOE Cocos MANDUM COMPOSITE (Nat0ss) 
0002 -05,u% 70,0 le. Sa. 20.3 4$.3 2s.4 $2.3 30,0 $6.7 i 
voos 26.2 44,5 16.6 46.6 24.6 61.4 6.0 29.8 17.8 $2.4 
e004 17.5 29,8 10.2 719,98 14.8 $0.6 32.5 53.7 17.3 65.7 
0005 $0.6 63.8 3.1 7.5 10,9 09.6 04,0 §a,9 lo. a$.i 
0006 14,7 34,0 20.4 $8.4 31.2 48.6 27,8 63.5 e.4 69,7 
0007 36.1 $4.2 6.0 79,4 27.0 42.9 27.9% #120 9.4 ned 
yooe8 16,0 40.2 $.2 39.1 19.5 $1.9 9.3 3u.4 19.3 48.6 
0009 0,4 27,6 $6.9 36.2 11.8 28.7 9.3 33.2 1.8 13.2 
oro 1.4 $0.2 16.6 33.8 19.1 46.8 34.9 03,7 24.4 0e.8 
001) 22.5 22,7 12.2 40.8 22.0 1.9 21.2 42.2 16.3 26.6 
0012 «3,6 27.3 11.9 “5.35 «4,0 06.6 14.7 46.6 23.6 a7.2 
0043 36.4 $8.3 32.7 44.7 27.1 ai.5 2¢.7 61.3 29,3 00.7 
0014 19,8 43.5 28.5 74.9 19.2 “4.8 22.4 36.3 $.1 $2.8 
6015 34,0 a5.0 14,7 46.4 re) 34.6 19.6 aa? 33.4 $4.2 
0016 2g,a 38,7 18.3 36,0 16,5 63.7 17.7 $6.1 11.7 29,3 
vuoi? 97.8 aia 18.3 33.8 9.7 36.) 5.0 o1.? 16.3 $0.9 
0014 30.1 47,9 @s,4 $2.1 24.4 65.2 “10.5 $0.7 12.6 44.6 
void 32.1 47. 24,3 34,48 19.0 4e.2 23.4 42.3 3.5 $2.9 
0020 38.38 e4,a 10,9 30.6 49.3 a?.2 e.4 74.1 12.2 $0.2 i 
002) 26,8 4S .6 12.7 aeo.2 15.3 59.2 20.2 40.4 36.5 $8.0 ; 
uu2e 3.8 60.0 11.9 44,6 29.5 44.3 11.5 40,4 5.0 a7,a 
0023 6.9 “a,3 32,4 Se.e 16.3 $5.1 “6.6 63.3 9.6 37.8 { 
0024 aay 37,7 1o.2 34,6 a2.2 es .7 24.86 “7. 13.4 $$.9 
0025 42,5 64,5 24,9 58.8 22.0 03.8 3e.2 66.4 39,4 60.9 i 
ooze 35.4 50.8 25.5 Si.e 34.8 $4.9 26.6 39.5 °3.7 61,0 ; 
0027 “1.8 47,0 12.5 59.0 6.3 $3.9 7.7 45.3 29.7 06,4 i 
0025  ') 49.2 8.8 33,5 15.0 3e.1 2.7 $6.5 2.8 40.9% i 
0929 13,8 38,1 13.2 Si.? 4. 33.3 9.4 23.3 14.6 08.3 
oose i9,a 45,4 30.9 4a$,9 13.5 a6.1 at.) $7.3 13.9 35.2 | 
ouss 18,7 37.3 19,3 40.e 2) 25.6 6.3 67.3 32.8 71,0 ' 
oos2 21.8 St.4 $2.5 “2,6 41.3 ai.4 22.8 47.5 417.9 48,9 i 
ous 17, $3.1 “$,9 41.4 12.2 79,3 1S. $0,4 26.7 45.6 } 
Gosa sas $9,1 26.3 “$5.3 29.1 $2.4 12,0 65.1 30,9 48.0 
0035 9.2 ee.5 47.0 61,0 15.0 Jae 14,3 50,6 1.7 $3.2 
0036 39,7 08.1 0.8 20,5 6.2 Se.5 9.3 78.7 12.0 $2.7 
0057 31,3 $5.7 17,4 $7.7 22.3 o1.7 29.0 $1.7 39.¢ $5.5 ' 
0038 12.2 82.0 81 25.8 “5.0 00.u 13.5 50.0 14.8 63.7 ; 
0039 21.6 32,8 20.3 43.4 9,7 46.1 33.5 a$.2 7.3 a7. 
0u4¢ 6.4 77,9 45.9 $8.8 10.3 71.8 10.0 38.2 23.3 NOe2 
oe! 9.8 40,3 4.9 atet 17.9 42.7 S.1 ai.8 27.2 56.7 
vo42 249.8 42.9 3.3 46.0 1.2 26.8 “4.5 $1.3 5.4 26.6 : 
oous 13,4 36.3 6.6 39,0 $.3 60.3 “$,0 LY PY 13.0 34.4 
0044 15.4 55.6 12.? 80.8 23.6 49.4 36.7? $3.9 25.7 41.0 
0005 18.2 33,3 22.5 4. 3.0 44.7 o.4 3e.8 22.5 oa.3 
C046 24,5 $7,0 26,3 $3.4 9.8 33.3 0.9 46.4 0.3 46.9 
0047 aes #74 ee.3 47.2 4.3 717.9 23.9 74,7 16.7 oa.) 
von 22.7 $3.6 &,? 72.1 7.6 72.3 17.5 §3.0 5.0 $9.3 
vuad 18,0 42,4 27.38 al.o 17.3 76,0 12.9 47.$ 25,4 06.3 
0050 $0.5 69,9 "6.2 09,5 a7vet 00.2 13.3 oo.1 11.6 71.8 
0051 16.7 $3.3 16.2 35.5 10.7 42.3 5.6 o1.4 23.5 49.3 
005e 19,1 $'.0 1.3 48.7? 15.9 32.5 20.9 a3.@ 26,9 47.3 
v0$3 22.5 46.1 21.8 $2.4 3e.4 o1.3 6.7 57.3 36.5 53.9 
0054 “5,0 3A 26.4 50.2 8.9 34.0 13.8 58.9 a2.0 75.9 
0055 16,6 90,3 34.0 40.2 11.4 66.4 41.7 $$.5 *6.0 30.9 j 
0056 37,6 $1.0 22.8 $7.5 1a.6 24.7 1.2 33.1 o.7 20.8 ' 
oes? 1.5 42,0 0.5 41,0 tea 47.8 19.5 37.0 7) ag.7 ' 
0056 "0.4 40,1 29,0 442 23.4 00.6 14,2 40,4 23.3 a$.3 I 
0059 “10,0 70.0 29.0 ai.9 42d 20.) 7.8 28.9 e.3 37.1 
* 
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TABLE 110. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, COMPOSITE MISSION, A TYPICAL FIGHTER (CONT) 


Test M-90 @. = 20 ksi, M-91 0... =* 30 ksi, M-92 %. = 40 ksi 
lim lim 


lim 
0000 8.4 37.8 16.4 26.6 17.8 49,5 V3.A 26.9 au 42.9 
o0e1 ba.a 74,1 20.3 34,5 1.5 21.0 7.8 39.5 13.9 23.8 ' 
0002 2.1 71.5 1.3 43.6 6.§ 33.1 10.4% 56.3 10,0 Si.a } 
00603 0.6 18.9 7,0 s$.9 38.7 46.6 3.0 17.3 6.9 44.1 i 
udea 59.6 42.4 25.3 aa, 2.9 alee 4.9 24.6 a.é 29.7 : 
0005 18.0 26.4 14.4 44.2 16,4 3$.2 8.u $1.8 4.1 23.3 : 
0000 2.8 21.7 6.7 $9.5 le,3 o7.3) =10,0 67.1 “2.2 $7.2 } 
006? 14,5 35,4 11.8 27.8 $.6 19.6 3.7 27.7 6.9 Stet i 
0008 0.6 © 288 9.20 28.00 1208 ub 0.5 26.4 10,3 34,3 
0069 @0.1 19.5 5.1 26,7 6.7 3t.4 a3 22.3 10.7 24,5 ; 
0070 1.6 12,0 0.0 46.2 71u,¥ Bauet et 23.7 6.6 35.2 : 
vert 12.1 49.2 11,0 76,4 4,4 24.2 5.2 29.6 6.7 30.6 
0072 16.1 2e.3 11,0 37.8 5.0 17.2 -1.2 23.6 3.2 a2. 
oo73 22.8 40.3 6.5 33.6 8.5 a9. 21.0 43.2 22.8 45.2 
00748 13,1 33.6 10,0 25.4 6.4 76.6 4i.3 a2.4a 5.5 34,6 
0075 10.6 71.7 §.1 38.1 11.2 $2.1 i.4 4e.3 18.4 37,3 
007e Sa 46.9 0,1 24,1 6.$ 40.8 21.2 42,7 9.4 23,3 i 
0077 3.8 28.4 $.1 46.1 26.2 38.$ a.4@ 40,0 3.8 28.6 { 
0078 10.0 19.0 7,0 3$.0 $.2 3a.t 4.0 26.6 °0,0 §3.1 { 
0079 72 36,8 diel 35,7? 1.3 6.1 9.0 29.8 16,0 $1.5 
00860 3.6 25.4 14.3 36.9 6.3 30.1 $7.0 36.5 14.5 32.3 H 
voel 6.9 34,1 6.6 35.2 “0,0 37,7 18.1 37.0 10.0 $0.5 ' 
0082 8.5 23.8 S.7 37,7 3,0 $0.6 18,3 02.8 1.9 36,7 | 
0063 10.6 39.3 3.6 36.0 #0 32.3 72a 35.1 19.6 $5.2 
ovee =0.0 a7.a 3.0 30.1 14,0 52.0 7.8 2t.2 267 29.0 
Qu4s 12.2 37.9 0.3 33.8 18.3 a$.0 @10.0 32.3 6.6 46, 
0080 "0.4 75.0 “0,3 35.5 10,8 27.4 44.8 46.9 17.9 35.1 
ooe7 2.8 57.0 10,8 33.9 2.2 46.3 26,3 64.1 12.0 34.4 
0080 “14.7 $3.9 47.3 62.1 27,3 39.4 a.? 36.5 6.4 45.3 
Ory 23.4 47.8 10.3 33.6 #=10,0 70,0 -0.5 35.3 1.7 $06.0 H 
0090 3.1 a1,4 0.8 25.8 13.9 0.7 15,9 $3.5 4.3 38.9 i 
C041 0.2 26.1 10.0 2s. 2.2 $8.8 1, 36.6 4,$ 30.2 } 
ey? 3.3 06.7 0.3 20.9% 2.$§ 18.9 2.5 $6.5 17,3 27.06 | 
0u93 4.§ 33,0 >30,0 32.6 3.9 38.7 7.5 @1.9 27,8 39.7 | 
0094 6.2 19.5 @.2 32,' 14,4 34.7 49.4 16.6 2.5 00.7 
0095 13,5 o4,0 5.0 24.6 10,9 41.6 1.8 36.2 3.9 26.9 : 
00% 9.2 3a et ee OS 2 © d 0.6 8 8§=—28,7 | 
A 0097 10,0 4e.1 22.5 38.38 3.2 33,0 13.9 25.0 18.5 30.9 { 
o0ve aed 09.4 $.2 3a,a 47.8 $0.2 10.0 3o.3 16.1 aS.e 1 
0099 11.8 3e.e 11.6 $5.7 12.0 24,8 5.8 21,0 7,0 §4,0 H 
! o4u0 11.8 42.4 1.8 $9.5 24.6 47.9 6.2 25.6 10,9 38,6 i 
; o1el °$.0 70,0 16.8 26.9 lo.2 $4.7 13.9 33.4 83.4 26.4 | 
: 102 16,0 a1,0 #§,0 29,4 14.4 34.3 1¢@.3 3.7 13,7 29.2 { 
o103 9.0 33.2 13.9 26.3 8.0 33.0 14.6 26.7? 7.3 31,4 } 
0108 16.9 30,3 1$.0 27.8 14,7 32,35 <$,0 25.4 10.2 @7,4 I 
2 : 010 ae.3 Se, 4.0 e7.e 22.8 06.6 32.4 S2.2 29.9 $6.5 } 
0106 26.3 $4.5 25.0 5¢.9 38,0 00.4 23.6 o8.7 24,0 61.0 i 
H i 0107 16,6 «= @S.32teS OY 6.8 30.4 1.0 $8.5 17.6 = 29,3 
| i e108 6.8 42.3 $1.6 449.6 34,6 46.4 25.7 4e.4 ie.8 43,8 { 
0100 °0.7  olaa 6.600 42,7 S.1 40.9) = te) 89009007? 
O1ie 21.5 $5.4 i7.e 3e.0 $.0 $0.9 7.5 $3.0 29.8 $3.4 
Gaus 2.2 72.7 1.3 32.2 3.8 70,1 e.8 73.8 21.% 49.6 
wid 38.6 $6.0 43.3 $6.3 27.5 30.1 @s.3 09,5 9.6 60.9 
ants 13.9 $3.4 1e,9 34.7 18.4% #1.8 15.3 38.3 19.6 $6.7 
ove a8.? 46.8 14,9 $3.2 6.9 49.2 $.9 4%.6 19.9 $S.6 
wus 0.1 21.¢ 6.9 27.4 12.2 $t.4 -§.0 $9.9 16.8 76.8 
: 6116 2,3 a0.2 3.7 60.9 7.8 62.3 31.2 06.0 $7.3 $a,7 
| eu? 2u.2 a2.3 30.5 $7.2 13,4 20.6 9.6 29.9 12.8 23.8 
H Ouse =0,7 §$.? “4,2 37.7 18.1 $6.9 3e.3 $¢,4 27.8 “1.8 
{ ore =0.6 avd 23.3 62.3 10,0 50.6 30.6 $0.0 15.0 37.6 
H oseo 20,2 37.6 21.7 33.2 37.1 6S.4 16.7 $7.7 -$.0 37,8 
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TABLE 110. 


Test M-90 &, 
o12i 24.6 42.7 
Olde 6.2 3ya.7 
O1es 9.1 §2.4 
vied 38.6 70,2 
0125 26,4 $3.7 
o12o “5.0 62,4 
Ole? 23.2 48,4 
O128 23.6 42.7 
o1ay 2ua.4 34.9 
ubso 12.7 61,6 
vist 25.7 62.8 
Vise is.) 41.4 
vi33 1S.u 44.5 
o1sa 26.3 $2.1 
O1ss 17.2 60.1 
vise 5.3 63.4 
013? 10.0 $6.2 
0138 24.9 37.9 
o1s9 “0.3 37,7 
Nb4u 42, e2,% 
O14) 9.1 35.9 
ule 12.8 348.9 
OLds 6.7 61.4 
gaa 14.6 34.5 
vtas 10.3 36.5 
0146 20.9 58.5 
0147 4S.4 4,7 
o148 15.6 $6.4 
0149 15.4 31.7 
0150 3.0 Sa.e2 
0151 3.1 31.1 
0152 5.0 49.0 
0183 10,9 16.6 
ulse 26,8 $6.5 
0155 6.2 65.2 
0156 33.4 4S. 
01s7 6.6 70,8 
0358 20.3 61.8 
viS¥ es.4 47 .? 
0100 26,0 62,8 
Ovol 3a.a 67,6 
O1o2d 1u.7 42.4 
vlos 2.4 34,8 
vlea 39,46 1.1 
Oyos 23.4 62.3 
Ole0 11.2 63.8 
Qie7 29,8 60.6 
vied 3.7 2u.9 
0109 3.6 8.2 
o170 5.8 a9.5 
O17) 5.1 $3.0 
Gi72 6.2 33.9 
ou7s 22.5 96,4 
O1ya “1.7 12.3 
0175 12.2 aS.2 
G76 6.3 19.8 
oi7? 0.3 49.5 
0170 4,6 26.5 
0479 12,3 36.7 
0166 21.5 31.8 
o1at “0,8 ea.9 


lim 


= 20 ksi, M-91 


1.6 a0ed 
0.9 38,9 
2.4 16.8 
28,35 40.0 
20.7 ga,3 
ei. Sa. 
19,9 aQ@,7 
5.8 43.8 
26.5 §$.5 
27.4 $3.4 
@§,0 53.4 
14,8 e7.1 
14,9 66.4 
14,8 09,1 
6.2 36.5 
34,3 “7.4 
26,1 a$.§ 
24.0 47,5 
20.0 39,8 
19,4 246.2 
22.0 09.2 
21.4 $$.7 
21.5 as.i 
10,4 $5.8 
16.7 $a,3 
28.7 40.7 
33.8 46.3 
$2.2 46.8 
15.3 41.5 
-0.6 4o,7 
9.6 55.2 
31.0 61,7 
22.7 36.0 
7.2 $4.9 
“1.9 76.0 
23.6 $0.1 
-§,0 46,4 
8.3 47.§ 
30.3 $9.6 
17,1 40.1 
4,2 60.6 
25.9 42.4 
23,5 $0.5 
28,2 48.7 
26,4 60.2 
21.7 “8.2 
10.7 05.8 
o.3 al? 
0.7 Go.3 
40.8 353.5 
4.4 45.6 
2.9 44,9 
23,3 46.6 
6,8 33.7 
10,8 29.8 
“0,0 $3.7 
-4.5 29.5 
9.3 @1.0 
-10.0 20.5 
1.7 46.9 
14,0 43.8 


"im 


is.e 
24,2 
“S21 
25.2 

8.1 


eoeeeeeeeeneeses 
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a ee ae ae dt 


= 30 ksi, M-92 


62.1 a4 
$9.2 2.4 
$6,535 35.4 
a4.2 20.9 
48.5 3a.6 
ou.) 5.8 
68.3 42.8 
74.2 12.6 
66.8 $2.5 
37.9 20.5 
67.9 24.8 
6l.e¢ 8.5 
$9.1 30.2 
73.0 8.4 
$7.2 10.1 
S2.9 21.4 
60.4 25.5 
92.5 5.3 
23.9 3.2 
46.8 as.e2 
$4.8 -§.0 
49.5 $9.2 
31.6 4,8 
21.6 9.0 
73.8 34,4 
44,6 26,9 
$3.4 8.9 
46.7 18.3 
27.7 14.7 
34.2 =2.9 
$0.7 27.8 
6S.7 6.3 
31.3 17.5 
30.1 9.2 
55.9 13.6 
54.7 12.2 
48.7? 20,3 
ai.§ 16.6 
64,6 38.3 
30.6 12.8 
63.5 12.8 
$4.1 24.7 
a4,t 22.4 
$3.7 20,0 
46,7 ri. PL} 
71.9 33.9 
04.9% “5.0 
3.4 i.1 
63,4 12.0 
44.6 3,4 
3a,6 #10,0 
a@.i “t.2 
$4.6 3.0 
40.6 $.9 
38.9 16.8 
25.0 10.8 
21.8 $.2 
aa. 6.9 
35.7 Led 
a6.i 3.4 
37.5 729 


go. = 40 ksi 
lim 
Se.7 2.6 
u?.6 12,3 
$3.2 1.7 
$5.2 47.6 
46.7 25.9 
35.7 14.5 
$4.4 24.5 
34,2 23.3 
05.0 23.9 
33.2 22.3 
48.5 6.9 
53.4 3.1 
71.3 24.0 
56.3 22.9 
42.e 21.2 
$7.5 17.5 
41,8 $9.7 
aa,i $.4 
42,6 “1.9 
§2.5 20.4 
54,0 44.8 
60.6 26.1 
24.) o11,9 
41.6 42.7 
71.5 36.3 
46.0 =§,a 
45.9 -3.5 
26,4 3.0 
71.6 6.4 
32.1 “0.3 
38.6 9.6 
47.4 23.1 
70,8 35.3 
19.9 5.9 
63.4 37.4 
a6.3 32,0 
$2.5 6.2 
34,2 6.3 
55.0 27.8 
05.8 9.5 
37,9 7.7 
oo.4 23.2 
45.7 26.1 
$4.1 32.1 
$5.9 49.7 
3.3 34.9 
1.7 13.8 
18,5 9.6 
28.2 3.7 
34.2 1,0 
60,2 6.6 
37.2 0.8 
28.2 42,0 
27.0 0.4 
31.7 29,0 
26.7 2.2 
21.5 5.4 
33,0 5.9% 
27.9 6.6 
32.2 0.3 
36.1 0.9 


68.3 
3e.2 
$2.1 
37.4 
oa,/ 
60,4 
46,a 
37.5 
Se.2 
40,3 
$1.1 
27,7 
76.1 
37.6 
67.9 
36.7 
$6.8 
20.5 
$7.6 
37.2 
$3.6 
$2.9 
47.6 
Sie 
$2.0 
o2.3 
06.6 
$7.§ 
ae.7 
47.9 
3.1 
71.9 
e1.6 
17.9 
$9,¢ 
aa,i 
35.3 
64.1 
43.2 
59.6 
09.5 
49.9 
74.2 
67.6 
79.2 
$2.7 
34.0 
46.0 
as.9% 
10.6 
19.7 
40,0 
3e,3 
39,0 
18.9 
Baek 
46.0 
24.7 
$0.4 
37,9 
67.2 


METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, COMPOSITE MISSION, A TYPICAL FIGHTER (CONT) 


TABLE 110. METHODOLOGY DEVELOPMENT TEST PRCGRAM GROUP V - RANDOM FLIGHT-BY-FLIGHT 
SPECTRUM LOADING TEST, COMPOSITE MISSION, A TYPICAL FIGHTER (CONCL) 


Test M-90 o,. = 20 ksi, M-91 @%,. = 30 ksi, M-92 @. = 40 ksi 
lim lim lin 
Glad 13.9 Si.4 4.0 23.9 1S.¢ Su.6 WW? $4.2 0.3 64.2 7 
Ores “10.0 60.48 2.5 35.4 13.6 62.3 1S. 27.0 6.1 Yuet i 
vied at. 33.9 7.6 58.4 2.3 24,8 11.9 39.9 o.4 $4.0 
vias 25.4 dat *0.3 60.3 21.6 aa, 1.6 45.6 2.8 3e.d ; 
u1sé 20,8 40.9 6.0 34.3 419.3 at.3 e7.a 37. =10,0 a4.$ 
os? 2.0 31.5 0.2 57.8 9.4 41.5 7.9 ab.4 5.1 19.90 
u1ae 0,4 37,8 27,0 4v.l 6.0 21.9 6.4 24.4 biea 34,7 
usya9 9.3 42.2 he2 au.? 17.5 46.7 0.3 ree | 19.1 49.3 
vive 14.9 24,8 92,3 “2,9 0.7 23.8 30,0 45,0 18.3 62.5 ; 
viv 2.2 40,2 14,0 34.1 3.2 $2.3 4.9 20.4 11.9 48.6 
0192 3.6 $a,7 23.2 36.9 9.5 23.3 10,8 28.0 7.4 21.2 
vias 0.) 33.6 0.9 18.9 1.4 36.4 0,0 32.5 4.9 35.9 
a19a 7.1 335.5 2.0 39.9 9 #300 28.4 13.8 3o.3 10,8 $s,1 
0195 34.6 49.6 1.9 26.5 7.3 35.7 8.3 $6.6 13.3 57.1 
01%6 8.3 $4.5 14,2 36.6 14.2 39.5 21.6 41.8 10.5 ae.? 
019? 9.5 41.6 19,7 47.7? 11.3 59.6 e.t 51.4 10.7 26.5 
0198 3.7 57.4 10,0 30.4 41.7 4#i.0 6.3 23.2 0.7 24,9 
0199 0.1 49.3 8.4 24.5 0.5 $0.6 12,4 33,0 io.2 40.0 
ue0d ia.a 62.4 3.6 31,9 Q.1 49.6 2.2 20,4 0.8 44.6 i 
0201 3.7? 46.6 0.2 Se.a 9.1 44,5 $.4 25.8 10.8 31.7 | 
v2o2 “10,0 20,5 6.3 64,4 22.2 34.8 16.6 38,9 0,0 78, 
veos 0,7 2$.1 2,0 63,6 3.5 62,: 15,4 27.9 12.2 31.0 
veoa 16.7 40.6 20,9 41.0 tt.2 28.5 12.7 23,8 12.2 35,6 \ 
0205 2.9 aq. $.3 u6,9 $.4 29.2 7.8 35.3 30,90 ze.7 
0206 $,0 49,3 15,3 ai, 5.0 4o.0 1.@ 43.3 0.3 as.7 i 
veur $.0 47.8 12,0 26.2 ~0.4 16.9 2.3 33.3 10.4 34,6 { 
0206 5.6 47.6 a,0 70,0 “1,7 35.5 6.2 27,0 16,4 70.0 \ 
v204 0.U 34.9 16.4 $2.3 9.3 a%.e 10.0 40.3 6.4 30,4 i 
vaio 14,7 32.4 17.9 28,0 11.7 23,8 7,8 29,8 6.0 34,3 | 
o2ti 48.3 44.5 11,8 35.8 8.2 23.8 6.3 24.5 13.2 26.6 \ 
v2ie -5.0 24.6 11,5 20.1 6.8 30.0 14,4 2e.2 15.3 29.7 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPYSITE MISSION, TYPICAL TRANSPORT 


Test M-93: This table as shown 
M-94: 1.4 factor on this table 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


Test M-93: This table as shown 
M-94: 1.4 factor on this table 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


Test M-93: This table as shown 
M-94: 1,4 factor on this table 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


Test M-93: This table as shown 
M-94: 1.4 factor on this table 
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TABLE 114. METHODOI.OGY DEVELOPMENT TEST PROGRAM, GROUP V, 
: RANDOM FLIGHT -BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


: This table as shown 
: 1.4 factor on this table 


Stresses in KSI 
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TABLE 114, METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


Test M-95: This table as shawn 
M-94: 1.4 factor on this table 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST 
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT) 


Test M-93: This table as shown 
M-94: 1.4 factor on this table 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V’, 
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V, 
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